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(54) Title: PRAMYXOVIRUS VECTORS ENCODING ANTIBODY AND UTILIZATION THEREOF 



^"J (57) Abstract: It is intended to provide a paramyxovirus vector expressing a polypeptide containing antibody variable regions. 
"^3 This vector, which encodes antibody H chain and L chain variable regions, expresses these antibody chains at the same time to 
form Fab. Also, a single-stranded antibody is successfully expressed at a high level. The above vector is appropriately usable as a 
£2 S ene therapeutic vector to be administered to a living body either in vivo or ex vivo. In particular, a vector expressing an antibody 
^2 fragment against nerve elongation inhibitor is useful in treating nerve injury. The above vector expressing an antibody which inhibits 
fS| immunopotentiation signal transfer enables the prolonged expression of a gene from the vector. 
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V^-S^ttSLtCfca (Dickman, S. , Science 280: 1196-1197, 1998 0 ^ J 9 n — ^/V 



as-e*a. f -et>*^#s>tt-*L£-tN -fe^^^-r^ (s e v) srjBv^TJtfc 

£firo-C£fc„ SeVtt##fflSMW ^<HRNA!>-f^-e, ^7^^?^^ ( 
Paramyxovirus) |:IU murine parainfluenza virusCO— St'feSo 

#38W#fcte, -B»S*3«ttm*^:aSi«>2a©seVS:fflv^, #S$ftm#SPl 

mm* (nogo) (dM-rs^fp^:^ (in-d (DFab (umRVLm) mfc+z&mvtz. 
-<?*-*mmi>tc 0 m^tf-k ^sm^^u hau 

5X10 8 CIU/mL) % fcmmXmm (F3t£tf-*5feSD -C'2.7X10 7 CIU/mL <T>*<9 9~- 

?LttftW&bn. ^i:Mt5^7 ^ ^ y [>>f /^^^ Si-gmtt 
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xxfrnm®®* Gftoisusw veimttez. ^<otcmz^ fete^y-r^ft 
tmn\^xm< > fcia^f'f ? ^7 MJ-^t/v (co- 

stimulatory signal; fflgfcJH*) &*\Z&t - 

^m^xM^^^^xm^-tz^b^mx^zz. tfrt>. t hz<£&tzm$L 

( i ) sta^gE^c^t^ y ^y^- k&=» — ^ y a***** * 

(2) y<y % ? y ^^/^^•fe^y-r ^A^-efes* (D kiibjiw)^ A'* 

(3) y s<-?=f- Ki s ^iT'fc5 4 (1) i-ie*^?^*^*— , 

(4) ^OH^nT^i^Sr-^tf^y^^ b\ :fc±T*#M*0>L«l«r3EffiJ*«r& 
tfstfU^^KSr^ — (1) lcfE*&<*V*7 ^ * y C^/W*^ , 

(5) ^OH^^^^^tP^y^^K. &£UViW<DLM^mmi$L : &'a 
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-f-S, (6) fc|B*W>!M/»'*'<**— * 
(8) ^^N0G0^*|-rSftt#:T-fe5, (7) KlSfW ^-fA-*^ , 

, (6) lC|Qtt^l7-r^^^^-> 

^yKW5^t'fc5, (9) mfE*WV<***-» 
(1 1) ttS#flc*^W:-troyXf^K3*s, TfflJte^fctt^a^fcBJSo^^-f 5 
a7 h!J-^t/KO^t^l3H-tf*)5, (10) }£lBfi<zv<^* — , 

(12) ^v^-^fcig^-^x CD28, CD80, CD86, LFA-1. ICAM-1 (CD54) , 
PD-K fectt) 5 ICOS frbftZm&QMtilZhZft+X-hZ, (1 1) KfE&tf)^ 

(13) ££Kl{dl<^&«fc^£^-KL-CV^ (9) inffi*©'***-* 

(a) (i) \zjRM<D?'(ji'X'<?*— &v$%mv>>iMffoizmA-rz>JiUs 

(15) (14) JdB«^jfe»-«fc9»l5t$ttfc7Ky^^K 

(16) ^iM^ffiitS^tfcot, #gSr^$*5^» $ fcS^t- 

(7) (cia«t(D-<^^-^^-rsi@^tf^. 

(17) *tt««Of&Sfcfr«fc-Cfco-C, 0E««*M!fcfc (7) KfB^tf)^*-*- 
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(18) (9) KlfE^tf>'<?*~£$:-£1~5Xm£^if\ ^SJ^SrWJ-f-S^r 

(19) ft|SV^^3g©S*#*fctt J t«>!'^f^K^"*"Sttfr % fcS^tt 
(2 0) ^^^-^boa^^ll^^^^*^^^^/'*^^^^--^ 

CTU4**:»«(0»rJt«r»-^-rSXSS:$?>i^tf, (2 0) KlE««>*lfe, 
(2 2) ^m^^ s X#b^^^-*a^"^fe^"^^ (9) »ClB«tW<^^ 

(2 3) ICTA^yhtfcoT, (a) (9) KIEtf©'** * JfcfeWC 
(b) *!SE^^/^eatOS*flc*fctt-tO y K^#-r3fei#fc5W2CTU4 

-£if»r)T\ isi^^Sr^tP^y^^K^^nSo trifle ^©JftflcT? 
#<d*p<7 (0ilx.fit h&^tm^fLlft^^ 7^) *mottJ:< 
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CDRU CDR2 % &£T$CmZ<D3'Z><DCm*<£trmi&~?foZ> 0 *%iW\Z&^X 4 J* / ? 
uzfV l/}Z&n<D? 7 Xizm-I-Zhntf-Stitl. Mx.it IgM. IgG. IgA, IgE, iS 
£Tf IgD Sr^tfo 

fi**fcfiAAtt»!il9:«-**tfcE^I.-c*>9#6- **M»cS3vn-c tdnaj t 
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&$&w\z&\,^x s< 7 % 9 v y j ;v?> t ^ 9 y & * frxft ( 

Paramyxoviridae) {C^fS V ■< yW**fc»*t©S8*fc«:*t"t*o 5 * V 
7?^y^^/^ffi^ (Paramyxovirinae) ( 1/* fc'n P^f/V'.XJR (^7^V!) 

3.~=e«M (Pneumovirinae) a— ■=& «M /W*M*S<fc W 9 =■ 

a.~-*rVo(ji'Xm*^tr) ^r-atfo *»WS:3ifflprtB*^7 5 9 V 9 4 fr* t L 
X\*. McWf/SKItt^f^ £ -f A'* (Sendai virus), 

(Newcastle disease virus) , $otc&> < 7&>i? # >f (Mumps virus) , 9 ^ ^ 

^ (Measles virus) , RS 9 -f (Respiratory syncytial virus) , 4^ £ -i A"* 
(rinderpest virus) , -y^ = r >v?«— 9 4 /V^. (distemper virus) * IfvW^'f 

/u^^ifr>^/w^ (svs) , fc >-7/y^^-^9^/^i, 2, m^&m? 

totl&o £ V Mcfc&3 ^ ^"JXLfl Sendai virus (SeV) , human parainfluenza 
virus-1 (HPIV-l), human parainfluenza virus-3 (HPIV-3) , phocine distemper 
virus (PDV), canine distemper virus (CDV) , dolphin molbillivirus (DMV) , 
peste-des-petits-ruminants virus (PDPR) , measles virus (MV) , rinderpest 
virus (RPV) , Hendra virus (Hendra) , Nipah virus (Nipah) , human 
parainfluenza virus-2 (HPIV-2) , simian parainfluenza virus 5 (SV5) , human 
parainfluenza virus-4a (HPIV-4a) , human parainfluenza virus-4b (HPIV-4b) 
, mumps virus (Mumps), jo J; {/Newcastle disease virus (NDV) /<£ iffcl^iZ tl& 
o <fc t>#r3c L< Sendai virus (SeV), human parainfluenza virus-1 (HPIV- 
1), human parainfluenza virus-3 (HPIV-3) , phocine distemper virus (PDV), 
canine distemper virus (CDV) , dolphin molbillivirus (DMV) , peste-des- 
petits-ruminants virus (PDPR), measles virus (MV) „ rinderpest virus (RPV) 
, Hendra virus (Hendra), &£Xf Nipah virus (Nipah) ^fi5P<t 9 

fistic /i>x&m7j<X'Z z>o *&w<D9-{j\'Xi^ &$iv<te/<7^9 y^/u 
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/^Jl (genus Respirovirus) (^7 ^ ^ V V 4 fr^Wk (Paramyxovirus) th~9 

^^xm^^^xt^xn. 0»Jx.fc£t y^-i^'^s*? is (hpiv- 
l) , t h^^-r^^/^^if^^^^aS (hpiv-3) % ^vv^-r^/i^^iF 

«>^yV^.3M (BPIV-3) , -fe^^ £-(VWX(Sendai virus; -^p^v?^ ^^yV 

(spiv-io) ^if^^nSo ^ig^^r^ y£-< /v-*«u Mthft&v 

< f^i/^-Y A'* Cl:txb0)?^W*te:, ?c$#fc. K^tfc. 

=7 xmtm. & J: Tfx&mzmm & ti-ttmt tiz u-c t> x v ^„ 

ffc^M^^ (integration) fijg^bftl^. ^(Ofc«>Jfefefr*«t iStf-fb* 

SeV^rili^^^tLTtj^.tmS^^M^btL-r, y/A©$M s 
#Alffi«^?rS»iFII-tot^^Mt5^^^tit^?. (Yu, 
D. et al., Genes Cells 2, 457-466 (1997)) „ ^fc, Kfltit® 6fC£J$ 

flexibility) /«££M4sc_l<^ v y h&hz>o tewmzm-rz>sev<??-tt, ^ 
m^^imtm — a^ms^s- irms («s#ji) . 
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Ctl^T'tD^lCioTt^^tltV^ (Hurwitz, J. L. et al. , Vaccine 
15: 533-540, 1997) „ IClWIt^t fU/fc t ttW 2 -f"^^*> rffij&& 

si-rs ^ 5 #«wft#stti*-e*>s - kit**** mm.&&*o>&&*&ftMzn 

V> ^ <t tffF £ tlX -5 (Moriya, C. et al. , FEBS Lett. 425(1) 105-111 
(1998); W000/70070) „ MK. * >"<o -^itte^Sr**: L"C#45#ttfc LfcSeV 
* — (DlnllDKClt^^b-C*} 19 (WOOO/70070; Li, H. -0. et al. , J. Virol. 
74(14) 6564-6569 (2000)) , rffijggfe&j St/ SrHUSUT, 



WO 03/102183 




IPCT/JP03/07005 



s<7 ^ ? y iM/W*^*— 12, y r^/l^cD^/^RNA&^AreV^ 

(SgBJiJ) d*#£U 9 3-Jt^tf>0RF&=i- K-r6RNA#Sij*tf>v^ h ° 

) ^fi®Sr=3- KbTVNTt«J:v\ £e>Kif£RNAte, ^^yv^^o^t^^ 

ibftSo flU *>aa<Z>#Bia-ef4lfi!lfe^HNSeStW:i^I|jfc< (Markwell, M.A. et 
al., Proc. Natil. Acad. Sci. USA 82 (4) : 978-982 (1985)) . FI6f^X'^ 
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RNA£*-f ^S6W»645«^ tmiJ^^^OT^V (RNP) 

yy^RNA, Nue®. piss, &j;tai6«£^iHi^#T*fc5 0 rnp^m^i 
yy ARNAt ^>r/w^a6jt*$tp±i5RNP*s»iiaK*3i5ofli«iR (^>-^p 

U^^uVJ jV*m N P/C/V M F HN - L 
A'*!* N P/V M F HN (SH) L 

tf U £-YA-*JS N P/C/V M F H - L 
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V#-5§-te, Nifte^t-o^-Cft M29343, M30202, M30203, M30204, M51331, 
M55565, M69046, X17218, Pjf^fCOV M30202, M30203, M30204, M55565, 

M69046, X00583, X17007, X17008, Mftfe^o^Tte D11446, K02742, M30202, 
M30203, M30204, M69046, U31956, X00584, X53056, Fjl^l-OV >Tfi D00152, 
D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X0213L 
HNJtfc^l-O^Tte D26475, M12397, M30202, M30203, M30204, M69046, 
X00586, X02808, X56131, Ut^Ko^Ttt D00053, M30202, M30203, M30204, 
M69040, X00587, X58886 ^ t 0 ^fe-tOflfc^^^/W^ASs— Ki"S ?f 

sls^mte^-ZM^I-tlli. Mftte^t-OIN-Cfi, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, 
D86172; MV, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, 
X68311; SeV, X00087; SV5, M81442; & £Tf Tupaia, AF079780, Pitfc^l-O^ 
"Cli, CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, 
X75960; RPV, X68311; SeV, M30202; SV5, AF052755; *5£t>* Tupaia, AF079780 
% Citfe^l-OVNTfi CDV, AF014953; DMV, Z47758; HPIV-1. M74081; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; *5j;t>* Tupaia, AF079780 
Mitten iCOl^Ttt CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956I SV5, M32248, Fitted {COl^Tte CDV, M21849; DMV, AJ224704; 

HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514; SeV, D17334; SV5, AB021962, HN (H^fcfSG) 

iffe^HCO^Ttt CDV, AF112189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
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X99040I MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; RPV, 
AF132934; SeV, U06433; &&X$ SV-5, S76876 WJ^T*#5„ {it, #?-f /W* 

TV^-fe^^lCgEg$tt^o ^7 ARNA^&^Tft^' (CifiVMDRFte, 3' y — 

/^RNA}C*5V^Tftt>5' ^ifiV^ORFf*. 5* 7— 1g^<bf£0RFt tf>[lfllCEg2?lJ<£> 

«K I:i3.fcl*SE^Jtti&5SfcV\ l£/c2o<D0RF{3:, ^J^^IRES^OiB 

<DWr&, AfflttfcRHA^VAtt, 3' U -^-WBfciW^ N, P. M N F, HN, 

3' U — N, P, M, F. HN, £><£I>*Lg6SC£ — K"t*S ORF 
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mtS^Zfetef-k Ltd 0<Jx.fiFjt^*3J:t) ? /^fc(iHNit^755^{f £>n5 0 

— i:*icig^jjiwat- h7^7x^e/3 vT-S^it-J: 9, 4 9 
—<DftMf&Zfto^tfrX-%Z> (SR45f@B#* WOOO/70055 ^J;^ WOOO/70070; 
Li, H.-0. et al., J. Virol. 74(14) 6564-6569 (2000)) „ £fc. #Jx.fi. Fit 
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&mm-i'Z>zk&-ezz> 0 r©«t otem&mizmzmmnte^o mitts. 

^/^<Dxy^D-^I&I, ^J^LfiTK^ttP^^-J'^ (VSV) (DGm&M ( 

vsv-G) zmifZ>z.ttfX-Z <5 a *$mv>*7<< vsv-GSSK^ 
geic^t*^— K^^^ P »>^^^^^^— ^*H^)o V^fr^WS -^RNA 

xmrnov^ /v*s<? Mx.&. ^^v-T'mmicftfeVfflifc 

ifefefr±>te XKibZ> <DZ&mz x 0 $ tt-c t> «t v \ 
btL^o ^v^n-^es^ioT-fcSHNseKti. 

•S^-^^yW^ 1 ^^ (hemagglutinin) /^7^ (neuraminidase) 
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'pct/jpos/otoos 



^^^(O^^M-t^eV^mW^^Mmi^p-r^ (Kato, A. etal., 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al. , W001/04272, EP1067179) . COJ;9*§l^^^-li, 
in vivo ^tUtex vivoKlfctt 5^&OfcV>St^SgAffl * ^ ? — £ UT 

^IgBJtf)^ fit. ±13tfV*7^ 9 V V << fi'*' < 9 9 — (DtfSMH. 

^^■KfcLTtt, ^Ofet^S (full body) T*foo-Ct>J;<, tftlB 

Fab, F(ab')2, &1tt& scFv ^ 5 0 ttftcW^* =»~ K1-*4MW># 

^-^K^^S^60fgf^[i:/j:5J;p{-^A-r6w^^M*bV> (Journal of 
Virology, Vol. 67, No. 8, 4822-4830, 1993) . JfA Ufc^Sfc&fe^- t V 4 fr* 
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. HF£StfcfcttHil£1ir«tf C„l £ C„2 OF^ldHmtLm^^^^^ 7 ^ K^t?S 

yiI^Sfo 0 :iD^f^ ^SrfrtpttfrWii'*:^^^— *»S>* 

«§Pj^*5^TFab£ tt, ^H^^^^^tf 1 !> KfiMS-fctfL 

^KfiSV^C^bloO^tJS^IflJffi (1» Fabf*. JfeMlftt- 

mm&^-rz>h(D-b*&wiz.id\,^xFabk%Fta ^tttotett, Fabte-r i»y 
v^imt. HfcpraeWc (v h ) *s.£t* c.i*r«r#!J^:^K*i£#tfr£Lfc-* 

<, tto^ofr- ^^fctt^Jlcj; ^Br^ttfcfc©, *>*vf4AX«jte:R«- 
U/tWfJt-Cfco-CfcV^. Fab* (^/^n^!JyH^«, H«W©^ 

ivy* KlS^«r«l»fbX#e>ix*) , 43 J: Fab (t) WAy^yyy<ohy^ 

^>-m<ft-e#e>ns) Fab^i^^^«5t*w-r5w^^f>. ^tb^(«^ 

P^(C*3^TFab^*tb6o -Y^y^o^y ^0^7^»4K3t**ti*. IgG*5£tf 
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^LTV^o L^UfcSPJl-S^TFabte, ^/^^ K^fccfr LT^ 

*3PJK::Jo^TF(ab')2^ etflco^ffiiSESr^ffei-SSt^fctt^tt^RiSE 

Kftjs J;m®^^m?:ttf 1 otf>/}? y K**»?> ft 2 o^fT 

SlSSl^f 5. F(ab' )2(±Mi^)i s 2ofo5lWt'fc !) , ft§J#J 

scFv^^, stflcH«Bras««*5j:m«iFr«ffi«*s-*wsKy k#»-^* 

ftT v * 5 # y ^7"^ K Srm 9 o H«-BT3E®«*3 «t tfL«l-5ra£«i*tt58 ^ ft * * 

7*^03' fid) lc#*p^a(f5^HJ^iB^J^aiS^J:l)W«ii-5^fc*s-T?#5 ( 
W001/18223) o y / i^lO^ief ^#Atti-<t o T$iJit5 w i ^ 

Ai-2>f5^mi/"<^^g:< ft^o Z<D£o\Z^ t\-3kmfc*V>ffiMtLmfe. tMH 

^<DSf M^m* z> * ic, % tcm&o v * m e sr & = - K-r 5 

^tro«a^t>*^flHS^ft*»^iii:w«iS'*"*-^* s "^**- — 

k- v b ft z> z. t & mm t % x. h ft 5 fc «> , z = - k-t 5 ^* at 
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*3 it -5 0.353ns* A&e ^ ^ zfm? ; ^ <dk z> ^ < 5' m \z.w?fe l tc *> 

— K-T SSfiftSr^^ oyy A{c^Ai~So 2oo^teE-l-Sia?iJ£r^LT* 
#1§:L<, #J;Lfc£ 5* -CTTTCACCCT-3' IB?'J#-$§- : 1) «:03Smffl 

^oTtiV\ ^aSW©^* — tt, <£>i£^ (in vivo 

% *©#BJte*#W«Wtt^SEAi-5W» (ex vivo) <fc V itte^^A-TS £ 
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(targeting) Sr Btt £ US: t> 5 « WtlU'hP^^ (Somia, N. V. et 

al., Proc. Natl. Acad. Sci. USA 92(16) 7570-7574 (1995); Marin, M. et 
al., J. Virol. 70(5) 2957-2962 (1996); Chu, T. H. & Dornburg, R. , J. 
Virol. 71(1) 720-725 (1997) ; Ager, S. et al. , Hum. Gene Ther. 7(17) 2157- 
2167 (1997); Jiang, A. et al. , J. Virol. 72(12) 10148-10156 (1998); 
Jiang, A. & Durnburg, R. Gene Ther. 6(12) 1982-1987 (1999); Kuroki, M. et 
al., Anticancer Res. 20 (6A) 4067-4071 (2000); Pizzato, M. et al. , Gene 
Ther. 8(14) 1088-1096 (2001); Khare, P. D. et al. , Cancer Res. 61(1) 370- 
375 (2001)) „ 7f; (Douglas, J. T. et al. , Nat. Biotechnol. 

14(11) 1574-1578 (1996); Curiel, D. T. Ann. NY Acad. Sci. 886 158-171 
(1999); Haisma, H.J. et al. , Cancer Gene Ther. 7(6) 901-904 (2000); Yoon, 
S.K. et al., Biochem Biophys. Res. Comraun. 272(2) 497-504 (2000); 
Kashentseva, E. A. et al. , Cancer Res. 62(2) 609-616 (2002)) , Tf/UW 

^>(JV^ (AAV) (Bartlett, J. S. et al. , Nat. Biotechnol. 17(4) 393 (1999) 
) % MVA (Paul, S. et al. , Hum. Gene Ther. 11(10) 1417-1428 (2000)) % Rrj 
m&V<<** (Hammond, A. L. J. Virol. 75(5) 2087-2096 (2001)) %?X~*~y 

A/ifCDtr — -^."Csingle-chain antibody (scFv) £W8 ttiJ 
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it interleukin(IL)-6 Ucfcf* fibroblast grouth factor (FGF) ft£©3H£tt"fr 

mv^^^- (RA) ifw S BM^ifc J; t>'i/i if © ^ - ^ ^ r > ^ ^ ^ - 
t LtfitSr t &XZ -So n®mte**ta-*ffi7 * ^g6«£!i§m-r 5 - 

^mm-rz^t&x%z>&xh&frx\,^z> 0 mx.&*mwte. ^m^tmrnm^ 

5 G w*t£-eiC, #J;tk£T7V ^-f/V*^ * — {£fcterbB-2£>scFv5HS^-£r 
intrabody GNBI&rt^liBi-SffiftO tttftU Bftfc b*i« (Kim, 

M. et al., Hum. Gene Ther. 8(2) 157-170 (1997); Deshane, J. et al. , 
Gynecol. Oncol. 64(3) 378-385 (1997)) lZl\,^Xffimmftfcftt>iXX 1^3 ( 
Alvarez, R. D. & Curiel, D.T. Hum. Gene Ther. 8(2) 229-242 (1997); 
Alvarez, R.D. et al. , Clin. Cancer Res. 6(8) 3081-3087 (2000)) 0 W\W.<D^ 
f&fe^lpllftzT'r y $4 /V*^? OscFviHE^lCggLTte, PI C#CerbB-2 £r 
intrabodyT-fift<#^MTi&f*Lfc#iJ (Arafat, W. 0. et al. , Gene Ther. 9(4) 
256-262 (2002)) „ fet4-lBB (T cell activation molecule) X&ftlstlM ( 
Hellstrom, Y. Z. et al. , Nat. Med. 8(4) 343-348 (2002)) % S. fet CEA 
(carcino-embryonic antigen) T'^f^Ufc^ (Whittington, H. A. et al. , Gene 
Ther. 5(6) 770-777 (1998)) ^$B^£*LTl>6o CLtL&tt^fclscFv&flJffl Lfc. 

^mxhh 0 ^mmcD^ ^-nm^^m^m^^ti^^^^xh^ . 
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ftscFv<D^ftt>1\ Fab, F(ab')2, SOtfe full body (^fittfr) £V>ofc#* 

Sr^tf^L^^SrS^i-'S C £ iS"C# ^^T^*T^TV>5o Fab^fctttrCtt 
©full body (^S^) ^^^^-t-5Hm*5«tt>*L^^{i ; etV^(DBff>i'?:='- 

% taREV, ^gp^Oj&VM^integrasefc^-^s/ M-tt, 

— (Ho, W. Z. et al. , AIDS Res. Hum. Retroviruss 14(17) 1573-1580 (1998)) 
, AAV-^* — (Inouye, R. T. et al. , J. Virol. 71(5) 4071-4078 (1997)) % 
SV40 (BouHamdan, M. et al. , Gene Ther. 6(4) 660-666 (1999)) #1^7" 7 * 
5 K (Chen, S.Y. et al. , Hum. Gene Ther. 5(5) 595-601 (1994)) 
i^^t^5, ±f2Wi£TscFv£flJJ ; BLT^£ 0 f4,<D^^{C^ LT t>, Jft 
SE^^-T^^ (rabies virus) ^(Dfull bodyfcff*#ilMA'*©!7^>'l* 
{C^ife (Morimoto. K. et al. , J. Immunol. Methods 252(1-2) 199-206 

(2001)) „ RTftiLZ/f WXPJ fr* (Sindbis virus) £vf£©full body£:H$l£ 
L#l£53U4@tf> Kb'* £^ ^^fcfgifc Lfc01J (Liang, X. H. Mol. Immunol. 
34(12-13) 907-917 (1997)) ^$8^ £ ftT ^ 5o 2 ftltClK LT tt, Iftft© 

full body&?-f/i'*^*-i-}«u mtemt vx*Lmz.ftm~rz^tKj$,$3 

ft^te*©*^^ ^MltUT^tt in vivo (ffiflcj^ffi 
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"t"4xfi % in vivo 

m&BWM (axonal elongation) Sr^N" S V #^ K^^^^t-M-T Sfciffc 

ii. *&wiz&\,^x&mizmm&tiz> 0 ctoip/i^w^tfcii, nogo 

Sr^S&V'* (Ramon y Cajal S, New York: Hafner (1928); Schwab, M. E. and 
Bartholdi, D. Physiol. Rev. 76, 319-370 (1996)) „ Uj&»U WW^^W 

mmmx h mm ^&m-t z> t nm^mm^ ±c^>^.t^^^titczt^h ( 

David, S. and Aguayo, A. J. Science 214, 931-933 (1981)) , ^*E#^^>W 

ZLXMfflkfc^ ^(D — O t fCNOGO^P^^tL/c (Prinjha, R. et al. , 
Nature 403, 383-384 (2000); Chen, M.S. et al. , Nature 403, 434-439 
(2000) ; GrandPre, T. et al. , Nature 403, 439-444 (2000) ) 0 NOGOfSNogo-A ( 
Ac. No. AJ242961, (CAB71027) ) , Nogo-B (Ac. No. AJ242962, (CAB71028)) RXt 
Nogo-C (Ac. No. AJ242963, (CAB71029)) <D 3 OtfMsoformriSfcQ btlX& K> splice 
variantsT-fo<5£^5ffil£n-C^<5 0 $*mitJgPl*Stt«^t>^:# ^Nogo-A (ft* 
4^250 kDa) &&\,^K fgt£M£te, 3 ffi£TK*iIfiL#£ LTV^ 6 6 T =• / 
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m<Dmi&K -Y y-£&>Z> t^M&tlX\<^Z> (GrandPre, T. et al. , Nature 
403, 439-444 (2000)) „ l^ot, Nogo-A, Nogo-B, ^fcteNogo-C^^-TSfctfr 

fflv^sr td5-e#s„ £<z>N0Gote*H-s*/ * u—r^w-t LTiN-i^^a^tL 

vitroT^fni" § ir#^^tbT*5 9 (Caroni, P. and Schwab, M. E. Neuron 1, 
85-96 (1988)) , JEKtt, ^MsSltt^Mti^^i C £it 5 7 S> h <£>in vivo^TVV 

igJgU ^UV^^lHl^^^^tt^r btm&Ztir^Z (Bregman, B. S. et 
al., Nature 378, 498-501 (1995)) . ^<D£olC tpMftmz&^Xifam&mM. 

*»J&pr«tt^*V^ 0 NOGOEjWfcSfcli&te (tt^iSMPlWStt) IrftSH^i: 
LT«x Semaphorin, ephrin R Slit ^ (Semaphorin: Genbank Ac. Nos. 

NM_006080 (protein: NP_006071), L26081 (AAA65938) ; Ephrin: Ac. Nos. 

NM_001405 (NP_001396), NM_005227 (NP_005218), NM_001962 (NP.001953), 

NM_004093 (NP_004084), NM_001406 (NP_001397) ; Slit: Ac. Nos. AB017167 
(BAA35184), AB017168 (BAA35185), AB017169 (BAA35186)) # £g *L X *5 «9 ( 

Chisholm, A. and Tessier-Lavigne, M. Curr. Opin. Neurobiol. 9, 603-615 

(1999)) , ^frfftuD'&mfcgtezi^x, ^tibcDm^iztt-rztfimz, h$l 
x^^^mmm^mb-r. m+nwmm&mmfcfcmm&z^m&z&^x^z 

o 

£fc. N0G0<hl^^O|i^#SPflS^tt$:^poHT-T*fc5 myel in-associated 
glycoprotein (MAG) (ACCESSION NM_002361 (NP.002352), NM_080600 
(NP_542167), Aboul-Enein, F. et al. , J. Neuropathol. Exp. Neurol. 62 (l), 
25-33 (2003); Schnaar, R. L. et al. , Ann. N. Y. Acad. Sci. 845, 92-105 
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(1998); Spagnol.G. et al. , J. Neurosci. Res. 24 (2), 137-142 (1989); 
Sato.S. et al., Biochem. Biophys. Res. Commun. 163 (3), 1473-1480 (1989); 
Attia.J. et al. , Clin. Chera. 35 (5), 717-720 (1989); Quarles, R. H. , Crit 
Rev Neurobiol 5 (1), 1-28 (1989); Barton, D. E. et al. , Genomics 1 (2), 
107-112 (1987); McKerracher L et al. (1994) Identification of myelin- 
associated glycoprotein as a major myel in-derived inhibitor of neurite 
growth. Neuron 13:805-811; Mukhopadhay G et al. (1994) A novel role for 
myelin associated glycoprotein as an inhibitor of axonal regeneration. 
Neuron 13:757-767; Tang S et al. (1997) Soluble myel in-associated 
glycoprotein (MAG) found in vivo inhibits axonal regeneration. Mol Cell 
Neurosci 9:333-346, U0G03S £T$mG(D&M<D%:&fcX*$>Z>tlogo receptor (Nogo- 
66 receptor) (ACCESSION NM.023004 (NP_075380, Q9BZR6), Josephson, A. , et 
al., J. Comp. Neurol. 453 (3), 292-304 (2002); Wang, K. C. , et al. , Nature 
420 (6911), 74-78 (2002); Wang,K.C. et al. , Nature 417 (6892), 941-944 
(2002); Fournier, A. E. et al. , Nature 409 (6818), 341-346 (2001); 
Dunham, I., et al. , Nature 402 (6761), 489-495 (1999); Strausberg, R. L. et 
al., Proc. Natl. Acad. Sci. U.S.A. 99 (26), 16899-16903 (2002); 
GrandPre.T. et al. , Nature 417 (6888), 547-551 (2002); Liu, B. P. et al. , 
Science 297 (5584), 1190-1193 (2002); Woolf , C. J. and Bloechlinger, S. , 
Science 297 (5584), 1132-1134 (2002); Ng.C.E. and Tang, B. L. , J. Neurosci. 
Res. 67 (5), 559-565 (2002)) , «l3t#*fc|B«f1UB ^ K o -Y ^flfc 

mzfvTsi-yV (CSPG) t£i£<Djf)) TMrncom^^ V V (Rudge JS, 

Silver J (1990) Inhibition of neurite outgrowth on astroglial scars in 
vitro. J Neurosci 10:3594-3603; McKeon RJ, et al. (1999) The chondroitin 
sulfate proteoglycans neurocan and phosphacan are expressed by reactive 
astrocytes in the chronic CNS glial scar. J Neurosci 19:10778-10788; 
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Smith-Thomas LC et al. (1995) Increased axon regeneration in astrocytes 
grown in the presence of proteoglycan synthesis inhibitors. J Cell Sci 
108:1307-1315; Davies SJA, et al. (1997) Regeneration of adult axons in 
white matter tracts of the central nervous system. Nature 390:680-683; 
Fidler PS et al. (1999) Comparing astrocytic cell lines that are 
inhibitory or permissive for axon growth: the major axon-inhibitory 
proteoglycan is NG2. J Neurosci 19:8778-8788) . #&CNG2 (Levine JM et al. 
(1993) Development and differentiation of glial precursor cells in the 
rat cerebellum. Glia 7:307-321 ) s neurocan (Asher RA et al. (2000) 
Neurocan is upregulated in injured brain and in cytokine-treated 
astrocytes. J Neurosci 20:2427-2438; Haas CA et al. (1999) Entorhinal 
cortex lesion in adult rats induces the expression of the neuronal 
chondroitin sulfate proteoglycan neurocan in reactive astrocytes. J 
Neurosci 19 = 9953-9963) , phosphacan (McKeon RJ et al. (1999) The 
chondroitin sulfate proteoglycans neurocan and phosphacan are expressed 
by reactive astrocytes in the chronic CNS glial scar. J Neurosci 
19:10778-10788). versican ( Morven C et al. , Cell Tissue Res (2001) 
305 : 267-273 ) ft if \ZL M T 3 tri ft h ^ ffl t? &> 3 (Genbank Ac. Nos. NM.021948 
(protein NP_068767), NM.004386 (protein NP_004377)) ( McKerracher L and 
Ellezara B. (2002) Putting the brakes on regeneration. Science 296, 1819- 
20; McKerracher L and Winton MJ (2002) Nogo on the go. Neuron 36, 345-8) 

O 
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So $4^ilM : S:'(EiS-t" ; 5E^i:l-tfi^ glial cell-derived neurotrophic 
factor (GDNF) ^<D#^*HdF-^lf 6 ^ ^ ^-e# 5 0 

^■mAm^tt-t isXftKGmx-frZo fornix vm^-rzM&ttezft^t 

£ tz. 4 y * 4 is ft if ©^s^t n&^fcx h<>xxi\ 

? 4 ;\s*izttir%±ftWMmmtemmxttmzhm'M&tix^z ^ t t^bti 

^ttfcSiX-SirWfrtb-rV^ Interferon regulatory factor 3 (IRF-3 : Lin, R. 
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et al. , Mol. Cell. Biol. 18(5) 2986-2996 (1998); Heylbroeck, C. et al. , 
J. Virol. 74(8) 3781-3792 (2000), Genbank Ac. No. NM_001571 (protein 
NP_001562)) ^t^double-stranded RNA-activated protein kinase (PKR : Der, 
S.D. & Lau, A.S. Proc. Natl. Acad. Sci. U.S.A. 92, 8841-8845 (1995); 
Dejucq, N. et al. , J. Cell. Biol. 139(4) 865-873 (1997), Genbank Ac. No. 
AH008429 (protein AAF13156)) m<DmmtX3bQ . ^(DTiTO^B^^ttfc 
LInterferon (IFN) m^^lLM-r Mx.lt, intrabodytD £ ? tzMti&ftX 

S»TflBtt^*) -So PKROantisenseSrJ«»abPiaa^Sr*|lWU*:IIBia(i:*5 
V^Tte* 'Pt£< thin vitro l/^/U'CCOencephalomyocarditis virus (DWW$h$& 
- £#^£*LTl^-5 (Yeung, M.C. et al. , Proc. Natl. Acad. Sci. 
U.S.A. 96(21) 11860-11865 (1999)) 0 Toll-like receptor (TLR) 77^ 

V —<0^(D S TLR-3#Sdouble-stranded RNA£fgl$ IT $ j AsXI&ttelZ «£ 5 £ 
fe&Z&Wiir&Z. bfcTF&tlX&'Q (Alexopoulou, L. et al. , Nature 413, 732- 
738 (2001)) , TLR-4 1> respiratory syncytial virus^^d <fc 5 fflYfM^<n$it> 
9^/T$tLTV^5 (Haynes, L. M. et al. , J. Virol. 75(22) 10730-10737 
(2001)) o w tb h TLR-3^: V Mi TLR-4 (TLR-3 • Genbank Ac. No. NM_003265 
(protein NP_003256) ; TLP-4: Genbank Ac. No. AH009665 (protein AAF89753)) 

mm^ $ * jv*^? #—<Df&mm.tote&n*m^z^t*Etot ^x, m 
®®nx&frbnx^z&m&j&m-rz>zbi>-*!mxh2>o w\*>> 3m&<o&M 
%®&B&)t i.ittfiftmm+nmm.x&Zo mm<Dmm^m^x^.<DXo^ 

X^^HPi^tbTV^S (Schwartz, R. H. et al. , Cold Spring Harb. Symp. 
Quant. Biol. 2, 605-610 (1989)) . W±M 0>T»IIS<0fiH4'ftfc: ttT*BJ!&S«fr 

(too, Rx/mum^tjiWAmoiz^-r^^^-rM^^x. m~<D^ 
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^^^"C&S^;*^^ ?3.7 F y— Istf^/V (co-stimulatory signal ; MlbMlfc 

ttfc^ftfcfcO&S. TiWB&iOttSbi&iafcH^fc LTCD28 (Ac. No. J02988 
(protein AAA60581), AF222341 (AAF33792), AF222342 (AAF33793), AF222343 
(AAF33794)) mi£ £ tlXlS *) . #JfclM*»IJS_La>CD80 (Ac. No. NM_005191 
(NP_005182)) , CD86 (Ac. No. U04343 (AAB03814), NM_006889 (NP_008820)) t 

^lEiC?gtt'fk-t"5o — CTLA-4 (cytotoxic T lymphocyte antigen 4 : CD152) 

(Ac. No. L15006, (AAB59385)) (3XD28 1 $*M<7> U # >" K (CD80, CD86) (C^50 
fQl4T-^^b, TMl&&Wlffl1r Zftm&&> 2> ( Walunas, T. L. et al. , 
Immunityl(5) 405-413 (1994)) 0 |SI*0»ttft V K £ LTPD-1U *3«fct*-t 
CD ft PD-1 #S£p ib tt"C -5 (PD-1: Genbank Ac. No. U64863 (protein 
AAC51773). PD-1L: AF233516 (proein AAG18508; ;fc93*»#fc::fcSl*Tttw tl h £ 
PD-1 t B ffc -T Z> )) (Finger, L. R. et al. , Gene 197, 177-187 (1997); 
Freeman, G.J. et al. , J. Exp. Med. 192, 1027-1034 (2000) )„ £fc, T*»JS-fc© 
Lymphocyte Function-associated Antigen-1 (LFA-1) ( Ac. No. Y00057 
(CAA68266)) {ifetMti^l{BJJS±^ Inter Cellular Adhesion Molecule-1 (ICAM-1 
: CD54) (Ac. No. J03132 (AAA52709), X06990 (CAA30051)) £ U HttK: 

S:t^CTLA-4<DMtt^mimic-r§^:{*:il^^ *S J: W£tH$LFh-lt ICAM-1 
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CD28<^^-^?rPl$-r S*rLCD28^L^^$IJffl Ufc^J^: (Yu, X. Z. et al. , J. 
Immunol. 164(9) 4564-4568 (2000); Laskowski, LA. et al. , J. Am. Soc. 
Nephrol. 13(2) 519-527 (2002)) , f iCTliJiaM^^tTWJ^t^lltS 
CTLA-4^<7)t(D^IgGl FcjC^Lfcge (CTLA4-Ig) fcfljffl (Pearson, 
T.C. et al., Transplantation 57(12) 1701-1706 (1994; Blazzer, B. R. et 
al., Blood 85(9) 2607-2618 (1995); Hakim, F. T. et al. , J. Immunol. 155(4) 
1757-1766 (1995); Gainer, A. L. et al. , Transplantation 63(7) 1017-1021 
(1997); Kirk, A.D. et al. , Proc. Natl. Acad. Sci. U.S.A. 94(16) 8789-8794 
(1997); Comoli, P. et al. , Bone Marrow Transplant 27(12) 1263-1273 
(2001)), LFA-l^ICAM-irflW^^Pl^i-S^^^ifflL-^^ ( Hea gy. W - et 
al., Transplantation 37(5) 520-523 (1984); Fischer, A. et al. , Blood 
77(2) 249-256 (1991); Guerette, B. et al. , J. Immunol. 159(5) 2522-2531 
(1997); Nicolls, M.R. et al. , J Immunol. 164(7) 3627-3634 (2000); Poston, 
R. S. et al. , Transplantation 69(10) 2005-2013 (2000); Morikawa, M. et 
al., Transplantation 71(11) 1616-1621 (2001); Da Silva, M. et al. , J. 
Urol. 166(5) 1915-1919 (2001)) <£>$R1*r^# $tLT^5 0 lEi-te. CD28*5 

«t u*ctla4 t mm&i - mm&)temu&&h 9 * m fezntc inducible 

costimulator ( IC0S : Wallin, J.J. et al. , J. Immunol. 167(1) 132-139 
(2001); Sperling, A.I. & Bluestone, J. A. Nat. Immunol. 2(7) 573-574 
(2001); Ozkaynak, E. et al. , Nat. Immunol. 2(7) 591-596 (2001) ; Ac. No. 
AJ277832 (CAC06612)) t£oV>T t»tft:i^^ thXtt 9 , taIC0S#C#-e<D3tl 
%:fcVfeM£tlX\t^Z> (Ogawa, S. et al. , J. Immunol. 167(10) 5741-5748 
(2001); Guo, L. et al. , Transplantation 73(7) 1027-1032 (2002)) 0 

f-zwmisttmz&^x , wt®^ idCTuu-igitfc 

^M7f/ VJ^^^t <^f&ffl^f^* s *^ttTV>2> (Pearson, T.C. et 
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al., Transplantation 57(12) 1701-1706 (1994); Li, T. S. et al. , 
Transplantation 72(12) 1983-1985 (2001)) . 

<Rj{5T*ttT7 f y Pl/V'*'*** — fcoV^W&JflSfcSftT^B s CTLA4-IgiHK^- 
Sr^mbfcT^y •^/i'*^*-^ S"J<D-^— (lacZ) SMgicLfc 

-<^^— ^i^^F^is-^-rswit?, $&asRjsa*#ii»j£*u -^-^-it^-^^ 

^S^ttS^ £/5^£;iX~CV^ (Ali, R.R. et al., Gene Ther. 5(11) 1561- 
1565 (1998); Ideguchi, M. et al. , Neuroscience 95(1) 217-226 (2000); 
Uchida, T. et al. , Brain Res. 898(2) 272-280 (2001)) „ 

cTLA4-i g jt^^fflvNT*3 9 , -^-^-jt^ms'jtf)^ * — &m\^t^mte 
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ywoft«p«j^k«raa^-f S r. £ J: 9 iWrs r. b tfT?* So 0!l;tff 
*B#*aW"<A'*S50, 30, £fcttl0fcfc5*-CO»llffl % ^l4S!-£*»fc — 5£81 

(Di/y-r^ftttttS-ZfoW-b UT«±I5 LfcCD28, CD80, CD86, LFA-1, ICAM-1 
(CD54) , ICOS fr^M1-5jn#£ffl^5w t^T*#5o -©^^^ 

frWr^w:. mz.it tB*$at^m m£.it¥mmmmi2 &*&&mn iss- 

195 ^< — v 5 ( M JR it ^ Is] A ) J # «t tf / £ fc r Current Protocols in 
Immunology, Volume U (John Wiley & Sons, Inc.) J <7)|B^{^^oTf^^-f"2) 

-f~-K«fc 5»»t5wt^tt5. CTLA4*fcf* ; e^K'r>ir^ Ltli, CTLA4 <D 
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CD80/CD86^MC£*£2k CD80& £WiZfrna)86b UTCD28 1 (DfBSlfE/B 

ic«^s^7ic*^tty ^ii«»43a*«* (pbs) tezt&Kfctm.imb-rz 

^g^^HF, ^mm<Dy<y 5 y y y^f >V7.(D>f; K-r5cDNA?r$G 
^^-©l^fllfiKSIiaPSriftfeSt-tt. 0*Uli^r^®^^ RNA^ 

^o^/v^^y^P^^' y-y-sa^Jt5' hv^^-gs^^ 
RNA^y y =7—^Wi^\x^m.^M^\ *^£tt©3' k:»* 

4 J^lzXVJEmfcZ'i&tfWyttiZlriZXolZ-r&^bfcXZZ (Hasan, M. K. et 

al. , J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMBO J. 
16: 578-587 RX* Yu, D. et al. , 1997, Genes Cells 2: 457-466) 0 

^^I^Mg^^^t^ll^ity^^^/^^^-ft Hasan, M. 



WO 03/102183 




PCT/JP03/07005 



K. et al., J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, 
EMBO J. 16: 578-587 RXf Yu, D. et al. , 1997, Genes Cells 2: 457-466<D|S 

jgHN;:iic-c, &<d£ oicvrmm-rz^ tfrx%z> 0 
smmmzmtz^^^ ?i-i£gga?'J£&^u Notiintf4&^&i&*bT*5< 

o^7^f^- <7>5'gp^-{-NotI$iS{45r#*Db-C*3< CI ^l- £ <9 , *#«f>S ^ ttfcgff^ 

(C-ffi^<7) 2 £Lh<D^ ^ lx*^ K (0* b < {±GCG*5 £ t£GCC# t'ONotligi&gMi* 
5fe(Dgaa?'J^*n^V^4^S, b<teACTT) SriHRU ^^'{fUHilNotl 

f«^tgcggccgc5r#AD U £ <b l^<D3' >(RiJ tCZ ^ — 9 — Bfi^U t UtftfW 9 

9 6 Of^m^n^fc^COmS5:^P U $ bl^W {RiJjcBfM^cDNA 

k ^atg2>> h zth*^$>xoRF<Dm25m.mm m (dm&\ vtttn t -r 

* 17 — KA^/fc^ V =fDNA<7)3' <Dm^ t -? 5 r t 3; b V \, 

y ^-*{|iJ^j5fcDNAlB?iJte5' Mfr tffif© 2^±©^ ^ l"*?" K £ b < fi 

(K:G^J:^(x:c/«c^<^NotI^miS*^g^^J^*tL/ < cv^4ms. 3?t-£?£ b< 
&ACTT) £51^ U ^r^S'fiiJfCNotlMfiasfigcggccgcSr^Db, $ fefc:^rtf>3' M 
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£ o \Zl&m&&1Stft1- Z> (V>t?^S 1$<DJV—;V (rule of six) J ; 
Kolakofski, D. et al. , J. Virol. 72:891-899, 1998; Calain, P. and Roux, 
L. , J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L. , J. Virol. 67: 
4822-4830, 1993) 0 ^(D^y^-^— ^E-I-SIE JlJ £ ttM^FZ « , ffiAWiK 

CTTTCACCCT-3' (BBW*-* : D . \&W<OWfoW&&\. *f* L < tt5' -AAG-3' , E 
E^J©*aM«iay>J. b < f*5' -TTTTTCTTACTACGG-3' (g£?!l## : 2) „ £kM 

J&DNA03' <D5fc#S £ -T 2>o 

PCR{*. Taq^y 7— if 3; fcfc*^ DNA# U P< 7~if£ffl^3iiStf>:£8:£ 

fflV^ItmS. meUfcBWWf^ttNotl-C^kU^, pBluescript^O^ 
K-<**— ^NotI$p{tLt^A-r-5o #e>ttfcPCRM^<^tSSSB?'J«r^— 

WfK-^NotlT^t) ttiU -?V.kcDNASr&tf:/9*5 KcONotllfRfifC^ a— ^ 

1-5 0 ^fc^^^.^ K^*-£^£i*^Notm{iicii:^*fAU m^-m^-fe^ 

CTftitSCi^t'f 5 (Yu, D. et al., Genes Cells 2: 457-466, 1997; 
Hasan, M. K. et al. , J. Gen. Virol. 78: 2813-2820, 1997) 0 #J*Lf^ NotlftJ 
PS^i^^T-rSl8bp(D^-<— if— IB?"J (5'-(G)-CGGCCGCAGATCTTCACG-3') (EW 
#-*§-: 3) ?v~=zlsjr£tltZ-*>'P'CV'(J'X#S*cM& (pSeV(+)) <£> !J 
— IE?iJ£N^&SCtf>0RF£<£>Piat£#AU Wff^^^CTyf^A 
& (antigenomic strand) * g BUI! U #1? ^gBftSr^tf ^7 * 5: K 
pSeV18 + b(+) £#5 (Hasan, M. K. et al. , 1997, J. General Virology 78: 
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2813-2820) o pSeV18M+)<^NotIlHtf£^3fca^^"£#AU ffiW.<Dft-3fcm. 

— OfiittDfctfxD, #3§WtfV<^* — 0>9 4A'ays ARNA£ = — K"t" &DNA 

^-©yyARNA^a - K-r-5DNA^ffliC||i-5„ »M /l'*©^*/*** 

^W^fe^rfliffl LTfT9 w ^T't -5 (W097/16539; W097/16538; Durbin, A. 
P. et al., 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D. et 
al. , 1995, EMBO J. 14 : 6087-6094; Kato, A. et al. , 1996, Genes Cells l: 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) o ZtlbO^miZZ*)* ^A-^"^ 1*3 ifc * >f ^ 

Jtrffrttft^MRtt, (a) '<7^*y*-r /V^yyARNA ^SlRNA) * 
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LT M, HN, ^i^FSeK^#^TT^>'-<n-^ , {-^nfc!>'l'/^^^ 
•tf, T7 RNA #V y 9— «9RNA{C$5^^it5 0 ^B*-^-tUtt, T7# 

DNA/5>e>0<7V AWA0>**n<Z>te^K:&llfcT7 RNA/tf 9 y 7-if^tf>I$f(f - 
<0 r^fciSU ^o«#14<D'>/ < eV>|^m^^tt^^oDNA^tf : li'^^^^ ; 5^ 

©tvxi^ m+vhy^x^^f^a^&m&mmx'ZZo dotma ( 
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Roche) » Superfect (QIAGEN #301305) % DOTAP, DOPE, DOSPER (Roche #1811169 

*tL5tf 5 , ;|£rtldfc+#ftStf>DNAriSA5^ bti*-®hfrX^Z> (Graham, F. L. 
and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) 0 Chen*5 <fc t/Okayamatt: h 7 >^7r- SWOftS^Sr 
IftWU 1) mt&&Mm<04l'*^— 9 sal'jktot: 2~4% C0 2 , 35^C, 15 

-24i*n, 2) DNAttia:«i«J:oai2K<ot©ds»ttds«i<, 3) #,mmwi*<Dmm 

m> 20~30/zg/ml<D£ t*ii*i3fc«*S#e>ttSt«ftU-CV^5 (Chen, C. and 
Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) „ <D©;frifer3\ -H^lft&K^^ 
^7x^ v-3 ^KigU-CV^S, ^DEAE-r 1 ^^ h^V (Sigma #D-9885 M. W. 

5xio 5 ) mm&wxM<nmhmmi£-emm^ v?^*-?^? ^3^zni%m& 

&ji5i65f£&i-^ a ^ ^>£*P;t 5 (Calos, M. P., 1983, Proc. 

Natl. Acad. Sci. USA 80: 3015) . ®(D^m^m^Hm t tytttlZJ?feX\ 'ffl 

77-«m DNAit^, jNBJI&^^3i^#Tt?av^$nTV>5 0 

A I- f*, h7y^7x^i/3^I)J5lLt^5. »jSt-« Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) , * tc DOSPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) tfSfflV^n£^ dix^>i3:^J 

C DNA^^^i7^^^^ll«^«^6t}-fi^J^^T^«J: o t"Cff ? £ t& 
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2Vfrfrh 6^.U&<OZfy^y^Zf^— h*fctel00mnK< h V m^T\ 10% ? *S 
ffeftskm (PCS) &£Tfifi£.®M (100 units/ml *<~i/V MJ*5 «fcm00,x g/ml *h 

%m£\W%^^7 Mcfr^T'ig^U -GRIx.fi lMg/ml psoralen (V7 

i^) uvfi^it*a.asr2o^«! ! a-e^^bLfc. T7 rnatk d * zzm^-r 

Z>m&:7L9? *S~~T*7 4 /W*vTF7-3 (Fuerst, T. R. et al. , Proc. Natl. Acad. 
Sci. USA 83: 8122-8126,1986, Kato, A. et al. , Genes Cells l: 569-579, 
1996) £2 PFU/JNBlia-C^$-ti:<5 0 2> 7 u>©ISJP*S3 it«JVRR*tl*rattai:W 

SE-rs^tas-c^-So Mii^mfis 2~6o /xg, j:t)»*b<«3~20/igw«aifex. 

7 l^ffltS ^^it5^7 ^ ? K (0.5-24 Mg^pGEM-N, 

0. 25~12/x gtf>pGEM-P. & X XfQ. 5~24 » g<7)pGEM-L) (Kato, A. et al. , Genes 
Cells l: 569-579, 1996) h *(CSuperf ect (QIAGENfch) 4:fflV^ U #7* ^ a 

— ©ftittt 2:1:2 £ i" 5 CI £ 7J*£flfc b < , ^^KitiU 0»J*.tfl~4 » g© 
pGEM-N, 0. 5~2/zg^)pGEM-P. & «fctH— 4/x g^pGEM-LS^T'jlUPS-rSo 

h7^7i^->3 ^^tTo^l««. ^(C^^lOO/xg/ml^y 77^^ 
(Sigma) ^^hv-^T^tWK (AraC) „ X <9 0 * b < f340 At g/mlO *y V i/ 
^T^tVv-K (AraC) (Sigma) <£>^£<atf jfiLflR^£<0MEM"T?J£*i U 17 ^ >^ 

iC^Jtf^igfeSSr^jrrS (Kato, A. et al. , 1996, Genes Cells l: 569-579 
S:3lHli»«5 igUTiNBll&**#Ufe.«, RNP^^tP^#^SrLLC-MK2M^S^ b 9 
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mX*%Z>o mZ-tf. DOTMA (Roche) % Superfect (QIAGEN #301305) . DOTAP, 
DOPE, DOSPER (Roche #1811169) '^5, *V V V-J*tpT'<D&M& 

B5Cfc£>, ^DPdf-y$:Jnt5ii:t)t^5 (Calos, M. P., 1983, Proc. Natl. 
Acad. Sci. USA 80: 3015) 0 RNPriS#A£*L7c*fflJfe-ete, RNP2>>b<Z>!7-f 

^vTF7-3{^^^^*i--5^<b^T-#5o nmmn. mz.&zmj,±.m v )T&-t 
^thxzz mwktemm^- wooo/70055 wooo/7oo7o#$o o 

©J& ZtltcV 4 )V7.(D -hWit. #J;U:£CIU (Cell-Infected Unit) $0^3;7cf« 
ih&mMm&M) o^'J^-r 5 ^ tt<t!5 ^r^-T 5 w t &X*Z 6 (W000/70070; 
Kato, A. et al. , 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Heraaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) 0 H.t£* 
GFP %Z<D^-iJ--m.&i*t:&16LV1t<<? 9~lz-r>\,*Xt£s ^ 

&XZZ (-W^fiGFP-CIUt tt) o £©«fc5»-LT»J£Ufc;&ffitt, ClUfclW 
Zt&X% 5 (W000/70070) o 
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ffikH, (1993), rttl^ff^Ojfe«ftf /a hn-MII, ^»ftWfl&^l^ 
j , ff£tfc, *K, pp. 153-172) „ JMfrttKitt, #J*J^ S«IW«r««»K:A*t9 
~12 0Pb1 37~38<C-C*J£#U KSrjfcKS**. *?<<W<ir9—*WW&~ J && 

/H , ^iR£«c, ^S?*/H?a- tt pp. 68-73, (1995)) . 

«fc 5 }dfT 5 - £ S (BBR42sWI#-^ W000/70055 & it/ W000/7O07O#fl8) . 

<1> Fat-K^^M-feV^ ^^/U^^V^cDNA*5j:t) ? F|gia'7 P 7^^ K©HH6 

■feV^^-f/W^. (SeV) OL^ktf J AcDNA., pSeV18 + b(+) (Hasan, M. K. et al 
., 1997, J. General Virology 78: 2813-2820) ( r p SeV18 + b(+)j fit r p SeV18 + 
J fct>V*5) ©cDNASrSphI/KpnI-r?^bbT7 9^^^Kl4673bp)SrlHll|Xb, pUC 

P UCI8/KS±-Cff5. FJtGr?-©**!** PCR-9>fy— ^3>*fe©»*-fr*>*"ef? 
V\ LTFitfc^ORF (ATG-TGA=1698bp) £|&l^T0<J;ifc£atgcatgccggcag 

atga (EJIJ#-J§-: 4) "Cil^U F itfc^^SJSeVy J AcDNA (pSeV187AF) 
^^^-f-So PCRfi, F<D±.ma* [forward: 5' -gttgagtactgcaagagc/ia?lJ#-§- 
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: 5, reverse: 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaacc/i£?iJ#-§- : 
6] % FJt^^fOT^^f* [forward: 5' -atgcatgccggcagatga/IE^'Jit-^- : 7, re 
verse: 5' -tgggtgaatgagagaatcagc/K?lJ#-5§- : 8] (OZf 7 4 ^— fcf&JB^fcPCR 
CD^<feSrEcoT22I-CjgJl$-rS. i©«t 9{-#btbfc^7^5 K&SacI fcSairCiMfc 
LT, F3t-B^^*«Mt*^tHli*^>*>i" (4931b P ) LTpUC18tc^ p— =■ 

i/^U pUC18/dFSSi-T5o £©pUC18/dFSS&DraIII"T?ifrffcLT, Wf^SrEHlX L 
-CpSeV18 + (DF5t^€:'atP^<^DraIII^f>i-^ft#^^, 7^y->3yLty 
7*5: KpSeV187AF £#5 0 

^il^fi. ^J^(SpUC18/dFSS(DFae^^{4(-*>6$lJPS^ Nsil *3 
£Xf NgoMIV ^P^^^A-T-So ^(Dfefe^ti, #J;U^5feitfc^$rJT"£. Nsil- 
tailed^7>f *5J:tWgoMIV-tailed^9^^— "CiiWi-nti 

<2> SeV-F^fi^^^mi-^^^^-^^^ 

-fe^y-f ?-f/V*tf>FitteT- (SeV-F) ^mi-5Cre/loxP^*MI§^.^7^^ 
K<Z>«KSttSeV-F3te^*PCR-eJ«<IBU, Cre DNA V =• ^ Iff— &ZL X <9 ikfc^M.M 
^mm^^ft* X OlcWtfYZtlfry?* ^ KpCALNdlw (Arai, T. et al. , J. 

Virology 72, 1998, plll5-1121) ©a^-^f/f h Swa I if A t, 7"^^ 

^ KpCALNdLw/F^rfll^-rSo 

Fifrg^s-yy A*»fe«ife^>r/u^*a[-T-«:igiR-t-6*:«>, sev-FS6^m-r 

/UWi»ft3l5«BaattcLLC-IIK2»lia*fflV^5 r. £ #T*# 3 0 LLC-MK2*fflHSti\ 10%^)^ 
^aurc^tb^^^EJk?t(FBS), ^i/yVGtby^^ &£X* 
* huy h^rJ i/> 50Mg/ml?r^PbfcMEM-e37 < C x 5% C0 2 T-tg*-f-5<, SeV-F 

&te*m®ttimfamm&*m'rz>izit>. c re dnau =^iff— \£K£<omfc*m 
m&mm&mznz x 5 Kffcti-stwci.hie^* $ K P cALNdLw/F&, y ^n*/v 

v^Ajfe (mammalian transfection kit (Stratagene) ) td<fc9, JS^OO^n h n 
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10cm:7°W— F&J8V\ to%=ilsyjVaL^ h £T*£W UfcLLC-MK2#fljfeK:iOM g<E> 
/7^? KpCALNdLw/F^T^A^x 10ml<7>10% FBS£:-£tfMEMJgtfe{;L-C, 37^0)5% 
C0 2 — + t?24l$|H|J&*i-S. 24I^IB«tC»«aS:l4*Sb, 10ml *ttS 

\ZMW&. lOcm^-Y'— U5tfcSrfflV\ 5ml l*fc % 2ml 2#, 0.2ml 2tMO**, G418 
(GIBCO-BRL) ^t1200m g/ml^T^tnOmlOlOXFBS^-^tfMEMi^Jfe^T^^fTVN, 2 

HXi-5 0 EHRLfc*^ a — ^(ilOcm^W— ft^V7/vxy Ml^fSf t'S^ 

T^S &4 frXAxCtNCre&ft&b<Dftfe (Saito et al. , Nucl. Acids Res. 
23: 3816-3821 (1995); Aral, T. et al. , J. Virol 72, 1115-1121 (1998)) \Z. «fc 
9 0iJ;tk? moi=3 -C^^$-fr-CfT9o 
<3> Fjte^^SeV^^/l-^OS^S.t^iiil® 

±|E P SeV187AF (Dft&mte*&nAi$tltz79X^ K&iWTtf) «t 5 I- UT 
LLC-MK2#BJ!&tC. h7^7x^ v^3 yf5. LLC-MK2 *BJfe£5X 10 6 cells/dish T? 
100mm<7)^^-UtJ:fil<o T7 RNA# V * 7— te? £ J: «3 ^ ^ ^RNAO^Sr^f^S 
^iCtt, flM&«&24l$ffl3K y^^^ (psoralen) fc^ttMS*** (365nm) t? 

20 ^iia&a L*:T7 rna# y ^ 9 ~e fcism-r s y = ^ ^ > f ? * t * -r /i- 

^ (PLWUV-VacT7 : Fuerst, T.R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) £M0I 2flJg-t?^i&T? 1 B#[^2k£-gr3o ->=T iM/!'* 
^©^IftflRltfctt, 0!lx.tfl5l7y h^A^&5*#3gflS$*b;fc UV Stratalinker 
2400 (#*d:/## 400676 (100V), ^h^^^ylh, La Jolla, CA, USA) & 

h\ ^W7^y^/^^m p. u f, &£umm&n* 
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:2: 1:2:2:2 ttSIt^S. ^Jx.ii, 12 m z<»>f J J*Wk*?m>-t Z>7 

K, tt^CN, P. u ifccfctf F^y ^mm&^^ir^^v * 5 K ( 

pGEM/NP, pGEM/P, pGEM/LS. t^pGEM/F-HN; WO00/7007O, Kato, A. et al. , Genes 
Cells 1, 569-579 (1996)) ^tl^ftll2ix g, 4/ig, 2/*g, 4A*g&I*4Mg/ 

dish<D*Jt h7^7x^ h-TSo 9ki«m«tl«, jfeflt*^**V>MEM-C*|BliaS:2 
40vg/mL(D Cytosine j3 -D-arabinofuranoside ( AraC : Sigma, 
St. Louis, MO) RW.5ng/taL<DTrypsin (Gibco-BRL, Rockville, MD) ^tfMEM 
X*mmi-Z>o w*t<b<£>£fflJiS£II|ifcb. *Z\sy h^OptiMEM \zmfflirz> (10 7 
cells/ml ) o n^WkM^^^B^OMLX lipofection reagent DOSPER 
(Boehringer mannheim) t Wi^a b (10 6 cells/25n 1 DOSPER) ML-C15#ifeB Ufc 

10 6 cells /well 12-well-plate ) jfa. ?f & "a £ & <^ MEM (40Aig/ml AraC, 

7.5 M g/mi hy^>y^tf)t?^tt, -hfiffcum-rso F^oate^-, ^ix. 

^w*^;S^j&£*l % WR-fr^f t^K^M fr^/U*^ 3 *t3. 

<Dm&®&*:Mfrii&=>x hx*±m-rz>z. t&xzz> 0 z.M<r>t?<<>^\L *? 
jt-<^/ aim < ta 9 -^-r xtf>*# v Hasans-?- «:#trr a :i^f 
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*»M©*jfe«c:j:nti, ^aSE©*^*'** 0Hx.fi 1X10 5 CIU/raL 

£1±. b < tt IX 10 s CIU/raLW±, «fc 0 U < li 5X 10 6 CIU/mL£A±, <fc 9 
»*.b<tt 1X10 7 CIU/mLJWJi, «t«5»*b<{i 5X10 7 CIU/mL^-h, «t0»*b 
<{i 1X10 8 CIU/mL£JUi. «fc t> £f £ L < J* 5X10 8 CIU/mLi^_hCD^lffi-e t?4 JVXU 

mte&Xfmzmmn^fefcXymfe-rZZ.bfrX'Z Z (Kiyotani, K. et al.. 
Virology 177(1), 65-74 (1990); W00O/7007O) » 

mux vtc<7 ^ y y y-r /v*^y f-temnftizmmztzz <t ? nm-rz - <t 
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20%J£Jt_L, «k 9 b < «50%a±, b < »*70%E*_b. <£ 5 #* b < «80% £* 

fett^M**!)"!*-**^ K«^^^«rfflV^5*S6 (#<kB§62-30752-5§-<k$B, 
#^Bg62-33879#^, *3 J; W<kBg62-30753-5§-<£#&) „ *5 3— ^WtK^ 

^#«|43j:t^/*/c«^^^(-®^$itS^ (W097/32010) ifSr^tSi 

ztiz&ft^ti&mm tit, s<?*-t&\z.&j*-rz > ^t&*fmxiby. ^ 

JfekSfcKty (PBS) <fc^THil:*f5b-c»ri»»^i-*-i:* s 

2c^#b m±vomm&<£mztix^xh£)<\ *tz.&&m&tcn%:<D®,<Dmjm\ 

^.m, B&<D&^ mm. ttsu, s-^bw, ft-* 

to, AlffirtfcK M^WjfciMK fltfl£f*k tMURl*3* M«rt, ^fSB£P^ 
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#5, ^$nS^^^^*«$f^b< f*^10 5 CIU/ml^P > ^JlO n CIU/ral, <fc <9 » 
* b < tttfj 10 7 ClU/ml ^ b m 10 9 ClU/ml , ft h ft * b < tt#J 1 X 10 8 ClU/ml ^ b 
5X 10 8 ciU/ml<OttHrt<OiSr55^±«Bpr«6*fifr 't'tfS-^i-S - t bv^ 
. t h^*5V^T«l[H]^fc?)^-^*fi 2X10 5 CIU~ 2X10 10 CIU#$?£b<, 

MWM"e*>*ltf* geKO^#4«^Jx.fi, 10ng/kg75^100jug/kg. £?£b<te 
100ng/kg^f>50 M g/kg> i b< «lMg/kg^65xzg/kg^«SHT-foSi: «tV> 

0 t hUJWot&^ov^'b. 0«J;ttfBWtf>»i'»£fc hfc©f*aJfc*fcW:S-£* 

7j/h, ?iJ-=^ tyv\ ^jztj:¥±X<Dm$LWiW&'£t.tiZ>o 

Sr^-f-iat?*)*. I6f^~ KiHJU^^T^bfCo SeVOEv-^/K 
^£gEJ'h Sv-^/K^JfiggE^J^ Hj^T0-^Ti^-^TJ^T*^bfc„ ttH 

o 

02(1, HI 1 ^ bfcFab£=>- K-f5Wf>*-0«l6»^ffl bfc* U * 
K^^-f-IU-CfoSo SYN80 F1~SYN80 R16*-C^r)lR^gH3?"J#-^ : 12~42<h bfc e 

0 4 fl, NOGOtf) t» ;fa£i#tf>Fabitfc^£fgi& bfc^S^ * W fr* (SeV18+IN-l) 

isxTj^mmxmm^^^^ (sevis+iN-i/AF) (y<^^B) (omm. 
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m 5 wxn<D+fttjcfta>F&&&*&&m\*itmmmiLitm&&tt^9 

j jV*frh(D?ah<D3&l&*m-$-3£MX-&>Z>o W^^yhn-^ (NC) £ bT 
GFPfcm+Z&Ml'it&ISmSeV^* 9-&m^tio fl£lfe<02B& (d2) sterns 
& (d4) cO^t^Olgm^^i'o 

SeV<Df^ffl^^-r^KT'fe5o **#-e<0##IW*&3H* (SeV^2 0^) ONIH- 

3T3*|BJte<0KISI££iC&7j*bfc. (A): q-pool 7" I h<£H£ffl, (B) : q-pool 

^1/ i—- h . (C) : q-pool&ST 0 h LSeV18+GFP&M0I=l "Cl&lfe 

, (E): q-pool^a^^— h ^ffl LSeV18+INl^M0I=lT*^ o 
m 7 I*. NIH-3T3^/ia<D^liaii5g^*|--r5IN-ljt^^iJSeV<O^ffl^^-t-0-e 
fe £ o #^#-CO^#W^3 0^ (SeVI«Jfe2 0^) ONIH-3T3*|BJte©#IBtelfcJt^S: 
Alaraar blue^rfflVNfc^ h = V K U TJStti&TnteSISS bfc„ (A): q-pool 

h&&ffl, (B): q-pool*Q:JS (1 jtz g/cm 2 ) ^U— hSHsBJB. (C) : q-pool#L3S 
(10/ig/cm 2 ) h&l&m, (D): q-pool&Jl (30/ig/cin 2 ) ^U — b b 

SeV18+INl ^rM0I=l-C^^o 

0 8lt 7 5/ h««#«»#«Wl&©^jB#SI^»'t-S q-pool <0»tttC*!-i- 

*M*&60i*M«) tf>^ y h««#««S#«J»U&©||»«fcW«r^Ufe. (A) q- 
poolT^mm^U— h&i&m bSeV18-K}FP£lxl0 5 CIU/500 » L/well-C^Sfe bfc*WH& 
0 (C) q-pool fttgl^ V— LSeV18+GFP£ 1x10 s CIU/500 /z L/wellT^lfe b 

fcttHS. (B) RXf (D) (i^tV^tt (A) RXfi (C) £: H^f^GFPlSft^o (E) 
(F) q-pool^a^l^— h^^fflbSeV18+INl?:lxl0 5 CIU/500 |/L/well-C^^ 

m 9 GFPitfc^itSeV^ *~ 7 ^^^S-^«©GFP**^3fe«>»«F^k 
£^i-«-efc5o GFPat^fctfi-SGWSSeV***- (SeV18+GFP : 5xl0 6 
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GFP-CIU/5/iL) m^*F*m.fc z f'X£:%>SeV'<? (SeV18+GFP/ A F : 5xl0 6 GFP- 

CIU/5mU £^£*:PtfN-&-§-U GFPm&<Oi£ft&t\-&frbMtifmz.m&^tZo 

ilOli, J$ft&5-feV>7£M&mm (1) fc^-Tia-efoSo Luciferase itte^ 
fem. SeV WffMB : (A) Ifc-^-'f * — ##t£o Luciferase3tfc^£*gfc 

LTV^&SMSeV^* — (SeV18+Luci) O&^'f * — Z^X-X^ 
tfc-£b (5xl0 4 , 5x10 s , 5xl0 6 CIU/5/iL) , S#2BimWt, 
?i?t-fXL, LeciferasegttSrf^fc (n=3) . * >f * -#i#fft 

Luciferasei£te<0&{fctfSjt.fc*bfc. (B) ««F^^k- SeV18+Luci (5xl0 6 CIU/5 /i L 

XL, Leciferasef&ttSrff^fc (n=3) G 

giili, J$ft&*&<ofeXimm (2) &**-rW*3j;TJ<|g-e*>3o GFPitfc 

^-^WL SeV ^ * — X-<DWti& : SeV18+GFP (5xl0 6 GFP-CIU/5 n L) ^r^^^S^ 
KR-S-U GFP® e^ft&^P** l-fc. (n=4) Q (A) GFP^^K 
o (B) G??&%*&g.(D'l£mko h Adobe Photoshop{C-C^fe^)fe^tt 

tBLfciL ®^MV7 hNIH imagetCT^fc^<£>£*&fTofc 0 

-T^HiSit^H-e&So -7^^5&5<0^{dSeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L 
) *rS-£L , fcKS-S-l, 2, 4, 6, 8, 28, Silpl^ 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) «r«#U*i . *tl?tl<D& 

wmm^?ik%(D^m.mt^m^. (a) gfp^^w d (b) gfp^^3s^ 

^(ClSeV18+GFP/AF (5xl0 6 GFP-CIU/5 L) SrS-S-U «Jfe2 0 IftKlfl^SrSJIfc L 

N mmvDt&ft&s &%m$kmTGFP&x&m.mi,tc (a) 0 i^ii^it^^cFP^t 

#T^&Lfc (C) 0 (B) fi^tb^^m^^b-tir^^-r. 

Ell 4ft, 5^S^t-<t-5^jNBIia^)|^^ (2) *7F-t^MX'3bZ> 0 
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ifMCSeV18+GFP/AF (5xl0 6 GFP-CIU/5 n L) U J«2fe2B &Ki:Stf*&#JISfcU 

HI 5 tt. fitCD28^Cf*:it^^-8'f>t (SYN205-13) (D&J&\Z&m Lfcoligo DNAtf) 

m 1 7 it , tfiCD28ift#3t^ St^UTT 5 SeV< ^ ^ - (SeV18+ a CD28cst/ A F- 
GFP) C»RT-PCR{C J:^^^^^/ ^<D5tmSr^-T^*-efc 5 0 

|18tt, a CD28it^^-^^m-f- ; 5SeV-<^ * - (SeV18+ a CD28cst/ A F-GFP) 

0 1911, irCCD28fet#: (aCD28cst) GFP5l^^^«cSeV^^ * - (SeV18+a 
CD28cst/AF-GFP) ©^^^^«-^«©GFP63l5^)t«)««P3E'fbSr^i"^*"C?fe 
6o 5xl0 6 GFP-CIU/5 /zL^I^If^&^U GFP£e©£3fe&*«*> 
t£«l& bfCo SeV18+GFP/ A £ OJtlfcSrfT o fc e 

i2 0lt «|felD^«)CTLA4-IgaaS4-Sr#ffi Lfc*^SeV18+aCD28cst/ A 
F-GFPO-7^^5^^-^^^>GFP*5tS^^:^>^^^'fb^^t-^*-efc?)o 5xl0 6 
GFP-CIU/5ML^-^^^^t-4S#b, ^lB#^»tJ?10P#r^^CTLA4-IgSe5r 
0.5 rag/body -e^rtfcS^U. GFPKEI<0*3te&*»a>feil£^tt»-*$ Lfc 1^ 
C^IS: LfcSeV18+GFP/ AF&-§-S¥£ <Dlt®t&ft ofc„ 

EI 2 1 tt % GFP^^W^*^^^i-|H-efc5 0 HI 1 9 RXtm 2 0^?X 
@j^3gy^ hAdobe Photoshop \Z. X % & fcB L/t^, ®l£#?#fy 

7 hNIH imagelCT^^^^^a^oyto 

El 2 2tt, GFPjtfc^Ofg*£$[S<Z>jt^K: iSGFP*5l5^)t^^^V^$r^i-^ 
XtfeS (in vitro T-^ffilfg) o SeV18+GFP/ A FJ& W3SeV18+ a CD28cst/ AF-GFP 
<SrLLC-MK2JNBia^MOI=3-C^ U &f#lftl£GFPi£ft&mfsS Lfc 
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ur. mi&wz£<9*&w&£ b\cmm\z.mm-tz>&. *&wnztibnmm 
sev^^-(D^mmm^(Djtm(D--otvx. mmwmmm* (nogo#) <d 

m^&B&)t-F?>t(5$£^? ? — &&\^-t'Z>o NOGCXDtpfatfiWb tt, IN-1 (mouse 
IgM k §0 & £P h tl X V *3 w £ 6> (Brosamle, C. et al. , J. Neurosci. 
20(21), 8061-8068 (2000) SO, £ ©IN-1 SrfcfcLfceSSSeV^* 

1) 

IN-l^Fab (H*5RtfL*0 Jt^Sr^bTtSeV^^^-SrttfRi-SfeJ?). IN-1 
cDFabjt^^<7)^^^IIJ£bfc 0 IN-1 <D single chain Fab g&#cD&ggS?'J ( 
Accession No. Y080U; Bandtlow, C. et al. , Eur. J. Biochera. 241(2) 468- 
475 (1996)) £tgI^ His-tagtel&#, MASK Not I fg«?IJ£^*., (SH^J 
#-?§-: 1 0) StfLfl (gE?lJ#-*§- : 1 l) 3a$SeV©EISEW*t*A/"CtandemKl*S^"** 
5<fc sIB^JSrT'UWbfc (Ell ;Sa^'J#^-: 9) o ^tffclfeffl Lfcoligo DNA<0 
E?M8«}:t#&ift£r0 2H:7j*U ^-(DlEg^E! 3 Lfc 0 Notl8ff>i-<O^S{i6n (6 

2) IN-1 (Fab) ^ttSeV cDNA(£>jlfe^fl^ 

ilS-C-a-^cLTcNotl^fK-^pBluescript II KS (Stratagene, Lajolla, CA) ~ 
WAVtio S!^y-EyiJ«raa»Lfc&, d©/7^iK^t), ElSSrWI-SNotlfSfrJi- 
£NotIisOI0H-<i; 9ii0>9 ffiU telf^ ( P SeV18+) (Hasan, M. K. et al. , J. Gen. 
Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578-587 R 
TJ? Yu, D. et al., 1997, Genes Cells 2: 457-466) R XfFm.te*X £=M ( 
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P SeV18+/AF) (Li, H. -0. et al. , J. Virol. 74(14) 6564-6569 (2000)) <D± 
l/f^f VJ^xy/J**^— K<£>+I8#r (NotI$R{4) ^Al, * 

tl^etl P SeVl8+IN-l *5£tf SeV18+IN-l/AF t Lfc„ 
3) SeVmm&. : SeV18+IN-l) 

V 4 ;lsX<Dftm&Lmatob<Dn£ (Kato, A. et al. , Genes Cells 1, 569-579 
(1996)) l^ctlTofc, LLC-MK2£HJfe£ 5X10 6 cells/dishT-E^lOOmmOv'-*- 
— H:it, 24B#F*S5J##^ Vy^S (psoralen) ^SStS^^II (365nra) "C20 

PLWUV-VacT7 : Fuerst, T. R. et al. , Proc. Natl. Acad. Sci. USA 83, 8122- 
8126 (1986)) «r37*C-Cll$M«5!fc3-frfc (M0I=2) . *BJ&£lliLjft£:"£*fcV^IIEirC 
gfe^Lfc^. 7°7^.^ K pSeV18+IN-l, pGEM/NP, pGEM/PS.tFpGEM/L (Kato, A. 
et al. , Genes Cells 1, 569-579 (1996)) £ ^tL^tll2fi g, 4 M g, 2/zgS.TJ* 
4/ig / / dish<Z)41t"e0pti-MEM 200 juL (Gibco-BRL, Rockville, MD) (C^^b, 
llig DNA/5 n UB S COSuperFect transfection reagent (Qiagen, Bothell, WA) 
&A*L-C«<&U Sia"T?15^Wftt«, **WK3% FBSSr^tfOpti-MEM 3mL^A 
ft, ttlciiDtttgiLfc. 5^K^^lkti^*^V^MEMT*2(Hl^b, 
40Mg/mL<^> Cytosine j3 -D-arabinof uranoside (AraC : Sigma, St. Louis, M0) 
5/xg/mLtf>Trypsin (Gibco-BRL, Rockville, MD) Sr^tfMEMT'3 0 F^ig* b 
(P0) „ 

-ftkOftBJ&SrlllifcU ^l/y h£l mL/dishfcfc 1 !)^ PBSKMffl^fro ffifc 
mM* 3tH]^t)igbfc^, fl&^lO0»O^rttlPt-, i|tjfE7^-t?--h£l00/xL/egg 
3btcymmVtc 0 *<D&. ^PL^^f > 35.5°CT*3 0F^#bfc (PI) . 4^4- 
6R»mttSffc, &M£le!HXU #«?Jg^Stt (HAi&tfD SJ£*:fTV\ i?^* 

HA?gttteKato<b<Z>#i£ (Kato, A. et al. , Genes Cell 1, 569-579 (1996)) {Z. 
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1t~7 h (3^*^<>r*. Tokyo, Japan) SOmLSt^U 4^-C30^^ 

<D(D%i®.mZtitf£®it UT^J^tfco 1 HAU£lxi0 6 !>>f/V*£&3?U-C, 

muxufcpio^m^^. (HAu^«aij$nyt#^^«) PBs^-cio-^mo- 6 ^ 

x*3 8P^*bfc (P2) o mmm*®i&&. ha^^'j^lt^ ^^mwmm 
&&£Lfc„ ®^vtcP2<Dmmmzio- 5 Rmo- 6 mw&. mmomttm^ (P3) 

% P3^^^5rlHlHXb, HA^tt^aiJ^U/c 0 HASttO±#^m^^n> S^/V* 
Off^^5bb^^f)J»r^tLfCo [ElJiXbfcm^^HASttfit (HAU) &TfE^ 
Ufc — P4<£>tWT* 2 9 HAU ($J 5X10 8 CIU/mL) £ tr^ £ frfco 

^1 



ffc|5f PI P2 P3 P4 

SeV18+IN-l 2 2 2'° 2 8 2 9 (HAU) 



4) SeVnMtfj (Fm^^m : SeV18+IN-l/AF) 

t? j /UX<DmMf&teLib(Dm j g (Li, H. -0. et al. , J. Virology 74. 6564- 
6569 (2000), W000/70070) l^otffofc. Fit^^M £^ A** *UWf&£ 

&%Lmm^*7-j»*mm^x^z>o ^^^^^ficre dna d = tf^j; 

9itfc^ig^£fNI$£5H'<5£ Ofc&ftrZtltzT'yX^ KpCALNdLw (Arai, T. et 
al., J. Virol. 72: 1115-1121 (1988)) £#Jffl Lfc t>OT'& «9 , H^y* ^ 
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* (AxCANCre) SrSaito h <Djffe (Saito, I. et al. , Nucl. Acid. Res. 23, 
3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) 

-7*—vl/ h*ffiJ!S£LLC-MK2/F7£fE*6U AxCANCre^^FS&&gM^3SSiL-C 

V > £ ftUg &LLC-MK2/F7/A £ |E*fe-T 3 - <b tC-T 5 » 

Fit^^SJSeV (SeV18+IN-l/AF) CSilli, EAT<£> <fc 0 K LTtTofc 0 

flJ1^ LLC-MK2JMS: 5X10 6 cells/dish T*i£^100mm<D v'-Y — W-if # > 24B#F^ 
PLWUV-VacT7«r^ia-Cll^WiR^***i (M0I=2) 0 ttJfiSrJtW*^** 

t^MEMTiftfrUfc^ ^7^^ K pSeV18+IN-l/AF, pGEM/NP, pGEM/P, pGEM/LS. 

tfpGEM/F-HN&^ft-eiX^/xg, 4m g, 2m g, 4m g&tM/z g/dish<£>*ifcT'Opti-MEM 
l£{BSIL, 1m g DNA/5AtL^B^(^SuperFect transfection reagent ^XfhXM^a b 
, &i&-C15#M*M18L fti^lftt-3% FBSSr-^tfOpti-MEM 3mL(CAtL> ftM&Klfl&A] 
LT«aiUfco 5B#Pg^^JfiL»^*^V>MEMT?2HIt5fe^U, 40Mg/mL£> AraCS. 
t>*7.5/ig/mL<DTrypsin^^tfMEM-C^# bfc 0 24 H# IHJ J& # & , 8.5X10 6 
cells/dishfcfc 9 {CLLC-MK2/F7/ A£S/1 U 40/ig/mL^> AraC&W. 5m g/mL(E> 
Trypsin^tfMEM-CHf-2 BF^r-C^L/Co £ tt P>0^^@HX U 
h£2raL/dishfcfc«9<0 0pti-MEM(^«, m&Bfetf * 3 E» 0 LTPO lysate 
SMWRbfc. LLC-MK2/F7/A&24 well^W- MC*2\ Wt&^7 

hO«rtC32'C^Ul 0IW»*Ufc#WaS:iI!HiUfc. ^cD^^SeV18+IN-l/ AF 
(DPO lysate ?r^200ML/wellT- h 7^^7i ^'>3 40/ig/mLO AraC&tf 

7.5Mg/mL(DTrypsin5:^^Jkm^^*^V^MEM^fflV^32 < CT♦it«U7i„ PI J£^-t 
?f : £:ffl'' N "CP2J^P$. 6 well^I^- h ^»V^LLC-MK2/F7/AjBBJia«:fflV^r, mUCD 

#^^^tLfCo *-f*— te. P3*>4BB©tt** (P3d4) -C2.7 X 10 7 CIU/mLT**>o 
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5) RT-PCRt;:i:5fr wv^;*4V j*<pmm 

fclt^ (SeV18+IN-l) <D$ A J^^MW. (P2 sample) frb<D$ 4 /V^RNA(7)[hIJ|X 
ft, QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, Bothell, WA) SrflJJE UTtf ^ 

RT-PCRfil stepT?Super Script One-Step RT-PCR with Platinum Taq Kit ( 
Gibco-BRL, Rockville, MD) SrfUJB UCfrofc. RT-PCRf*. SYN80F12/SYN80R1O 

(H4/^A) o 

FJt-e^^feSi (SeV18+IN-l/AF) t£o^TkP^i<£>;£*£~C*fTofc:„ P3d4<£>1rV 
^Sr/B^T, -^V^^— SYN80F12/SYN80Rl<^m^*^T*fTo7<: 0 C<D^§ 

.Sr»*UTV>5r t36S*»$tbfc (EM/^M'B) „ 

IN-113. mouse IgM<£> k M"C*>5fc#>, ® 6I6^^>56^{- ^Western blotting^) 
2&trCft"Cfo£HRP-cojugated anti-mouse IgG+IgM (Goat F(ab' )2 Anti-Mouse 
IgG+IgM (AM14074) : BioSource International) & Vtc Western blotting "C 

6 well plate-C*confluent(-^ofcLLC-MK2{CMOI 5-eSeV18+IN-l3& SeV18- 
IN-l/AF SrtBJfebfc. ^2 B*t&V*tt4 B&lcJg3IJb?i*£[EJifcU 
/W^oV^Ttt, PAGE prep Protein Clean-Up and Enrichment Kit (Pierce) $rfU 
fflLT^fc*«4fc^lfc**fTofc. ^-f^a^bn-zKNOi: UT, GFPif 

±|Et^mi!L7/7^ Lfc„ 300MLOt§^_bm?r«!;SU40ML<7)SDS-sample 
£ U-ClEllRU^O^OlO/zL/laneT-r^^^ ttl^o 5 Lfctf*, 

mik&W-Zffotf kDa, jS5£^-C^)30 kDa(ZV<:/ Kj&Hfcffl £*Wt„ T ^ 7 ^SB^J 
a»fc^ffl£;ftS#^*ttH0l2&S24.O kDa, L^ s 23. 4 kDa-efc5 0 SMfcafe#-CttH*i 
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m£tlT\,^Z>b#m£tl. FabiWrfL £ fix V > 3 r 1 1>mW £ tltc 0 
CH»J2] IN-ia^^icSeVOin vitrolC:fott5#H£f¥fl5 

6 (Chen, M.S. et al. , Nature 403, 434-439 (2000)) „ ^-t% IN-ltf>Fabit 

m*%mm\stcsev<Dmmwm&ftow*> *ii*#*©ia*«:»wi-**#» i'J^ 

Sra if *f®tt m^^q-pool t P?tJ\ * cDfli^ifeteSpi 1 lmann £ tt^ 
52Ti£ (Spillmann, A. A. et al. , J. Biol. Chera. 273, 19283-19293 (1998)) 
H^ottTofco b 3#<fc 9^S££rMffiU 1.5mgtf>q-pool£#fc„ IN-1 

<£> f¥ ffif* Chen StfSpil lmann b<DjjW; (Chen, M.S. et al. , Nature 403, 
434-439 (2000), Spillmann, A. A. et al. , J. Biol. Chem. 273, 19283-19293 

(1998)) ic&ofco M^tiizs^^ifflt, ^vxmm#mjfo& ( 

NIH-3T3) <D&& *9 t =7 V hffi}%&te&&W (ORG: Dorsal Root Ganglion) %0tt 

NIH-3T3£flJffl UfcM<D/cfe^, ^"f q-pool£&J30/i g/cm 2 £ *5 «t 5 
PBSld#^b96 well^^V- hizmDm. 37X:X2^m4 ^=u^— h bfc 0 
PBS\ZX2mm&&1mifo&%lZtiim Lfc„ q-poolT'&SIL*: (l&V^q-poolT'&S 
UTl^l^) 96 well platetdlxlO 3 cells/wellC^f^T*NIH-3T3»£«# , 10% 
FBS«r^tfD-MEMi^i|feS:ffiV^T^aiSr8BMUfc„ ^M^l B << *-X 

(iAlamar Blue (BI0S0URCE International Inc. : California, USA) SrfUffi bfc 

„ xm^&jiz&zk. q -poomm^^x^^^y^-hxmmvtimm^ ^fr 
^^mm^mmm(D^mi^x^^i)K q-pooi^ssrufc^u- bxmm^m 

£\ T%M<DMf&frg>< & btltz (HI 6(B)) o a^ho— /W©SeV^^— T?*>5 
GFPjt'fef ^^^c LfcSeV^ * — (SeV18+GFP) Sfq-pool^a Lfc^MSKUSIfe Lfc 
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m&h. mmiz&M(Dmm>&<pLbftfc& (i6(o) , m-mB^^mi.tc 

SeV^<** — (SeV18+INl) ^q-pool^SLfcM^^ LfcJ&^K^-Cte. 

&je<Dt><DK&ft<imm&Mim<n&m<ot><D&£'< &btiit 026(e)) . m*> 

, gt^^$ttTV>«5 <£ q-pooHc«fcSNIH-3T3©7^1!BSE<kSrWl#Ji'5IN-l© 

h£fl§V^C*§£\ SeV18+INlSrii5MOIT-^U/c^F (M0I=3, 10, 30) £>^, NIH-3T3 
oii5S^WJ-rS^m^«^^nfc (07(A)-(O) o »«MWSl!l*5V^TlBtelcW 

ii5^^q-pool-C*^SLfc^^«^$tL^^ofc (17(D)) „ fllj*>, :©i 
^«IN-l<7)Stt^q-pool^|5a^ bfcr t KtH 9 , IN-l^q-pooltf>«t££PlS-r 5 

&WX'WffiVtc 0 Z.(DWs&i>. ^ Tq-pool 5:^25 /ig/cm 2 tBll5i:#5J: ? KPBStvl 
%3§RU24 wellOtype I collagen-coatedi$^^l/— h (JlBr 1 * ^ 7 * . =PH) 

^ss*p«, 3rc-e2B#raw >#3.^<- h Lfco PBs^r2igas#«ftnai#*tJ:«effl b 

S&it^lOO ng/mllt^OWM^eH J f- (NGF : Nerve Growth Factor, 
Serotec Ltd, U.K.) RXflO% FBS£r^tfD-MEM±£ife-Cexplant culture^r^To tc 0 
^M^24B#P^^{CSeV18+GFP^VN«SeV18+INl^lxl0 5 CIU/500/z L/wellT'^^b 

fc 0 mmeftmmzmMMTx-i&mm&zft^fro q-pooi^^s^b^v^^- 

hKl&V^Tte, =» V h o — /WSeVl? $> SeV18+GFP^|fe&B J!S jo V ^ "C j£# H # s .11 
btlltfc (128(A)) „ q-pool^a^ofe-^l MH*3l*Ttt* ^KM^^ 
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1218(A) Rrj 1218(C) {31*3lt5SeV18+GFP^omS^^6<)t-^i'7c:«){-, m 
&iH-:fctt£GFP:i£^JC£MlELTl^o q-pool^a^tTofc^U-hi- 

8(e),(f)) o m-h. mmmm^m^^h, q-^uza^nm^^mmmm. 
mmms] D3gL«#«#&f«fi<0fc*0>in vivo 

(SeV18+GFP : 5xl0 6 GFP-CIU/5 <iL) J&VMiFJteT-^^rMSeV^ * - ( 
SeV18+GFP/AF : 5xl0 6 GFP-CIU/5 /x 0 ^EtffKlfi^i - 5 £ , iSJfeftWa^lS 
mUTV>aGFP^fiO^^^«aW^^^a^^T*fcS^^^jPJbfc ( 

(gfp) <7)igm^mf^t?t % igm^i^4»wflfitc^{-iSbTv>5i:#^t>nSo 

Ufc (El 9) o 

TS^^J^-rSfcfe^, Luciferase«fc^£^i&bT^5fc&§2SeV^*-- ( 
SeV18+Luci : Yoneraitsu, Y. et al. , Nat. Biotech. 18, 970-973 (2000)) 
\,^XmmizXlr&-t5-*ft^>tc 0 *1\ IBt&fi'f* — ^#^l-Lucif erased eos 
tt^^b^^^ttS-^^^tfc (010(A)) o JP^rtLucif erase® & 
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^m<^l&f$lft^tl£ol^T^*U £-5-2 0 g£rt°— *(C&-5-4 0 S K'P b^'> b 
, Jft#7 0BXU«llP Bfc»tA/if-<— ^^^^^^/HtftSwtSrlMRUfc (El 
10(B)) „ ^<DP3\ i^^^^^GFPit^^SeV (SeV18+GFP) fc#.£bfc£* 
£|W|ll#K:fTV\ GFP^c3t<OS«P^k4rW^<feo GFP^ft©^* (Ell 1(A)) frb. 

h Adobe Photoshop (Adobe Systems Incorporated, CA, USA) iCX 
iStfe1£ft£*Stti bfc^s MiMLfflffiy? h NIH image (National Institute of 
Health, USA) \Z.X s gtftikB.<0 , fe*L (Ell 1(B)) SrfTofco Luciferase?Stt^ h 

&#>izm.mmk (eiio(b)) t&%&mfrb*&mz.m$mk (ehkb)) 

SeV18+GFP/AF (5xl0 6 GFP-CIU/5m L) 3Sm«r5t® L/t«tC % 

&?M*~?bVX, fe^5^^^>PbSeV18+GFP/AF (5xl0 6 GFP-CIU/5 L) 
U »3i©#*!*:W'<fc (Ell 2(A)) o iO#^t>GFP^3fe§*««r«*^ 
bT^bfc (Ell 2(B)) 0 *S5^*»1H«, &tf2B&-C*>*Uf, £5^T- 

©jS3fe&u%sa*«6»£*t;fco b^b, *^ifiife4 0«-cfe*Lfi % fe55^-e»i 
icL*a»ofc. *s*5ft8H«-et>» fe5^-e<oiRJteri«fcA/^Ab>fc^ofc 

SeV18+GFP/AF (5xl0 6 CIU/5 » L) £&-£U «0tlC5^»t, Sfc*£1s0 
tf&flsriSU ^atWttfiSTGFP^^teSrMiR-t-S^fctlJ:, fctGFPfctft: (Molecular 
Probes Inc., Eugene OR, USA) "Clfefibfc. GFPl£ft £^GFPft#T*<^t£*fflW 
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fcitmmm (014(A)) . ^m^mmifr (mi 4(b)) , mm^^ 
mbl (1114(c)) m^mmmm^ti. m&.Rxf^^'W^m^'i^^tc 

mmm^ mmmw ucd28) mfc+z&mvtcsev^? f-nrnm 

imffo(Dm&4knttJ%^lMJfoV>MlC class II (fc?> V^ficlassD/^t^^^"^ K 
m&&£'llMJfol>' J f7?—<DELJ& (Il'>^) ^CD80(CD86)iCD28^^«^ 
$lJ$tfHPtf>g:j& (^2v-^^-/V(costimulatory signal)) {CiO^C. ^tf^^te 
{tbf::T)ittteCD80(CD86) ^CTLA^^ffil^JttMWJ^^^^^i t)^fHfc£ 
tL-So ^ttbcostimulatory signaled y ^ -fS r <!: fc. «fc 9 jfctff 

costimulatory signal MagitGH^PM-T 

„ CD28{^-rsm#:^i:oTT*fflflao®tt^?ria*-rS i^K:J:0*ffi»eS:*fi 
•T5fc«), SetCD28tC*t-f-5 -*«SLfr («CD28) Jtte^SrflMftbfcF*^** 

1) it^jF-O^J* 

aCD28»^^mU^SeV-<^^-^«^-r6fc«). SRfcfc^^J**^ 
mtfCo Grosse-Hovest, L. <b LTV * 5 a CD28jH5^-gH?lJ (DDBJ database 

SYN507107 ) {^S<5#, «CD28 (LV«&U5HV«©-**«:fr) ©itte^fi^J^iSn 
HSKlXbal site*r^tt-C^^^m\ iO^jfcXbalBrJi- : 43) (i© 

©r)1-£SYN205-13£P£.£ o M^<^#6^S«Xbam^t bfCo aCD28T 5 7 &IE?"J 
teI£?iJ#-5§- : 44(^^ Lfc) £pBluescript II SK+^< * * — K ^ A L fc ( 
P Bluescript/aCD28) 0 ^l^ffl Lfcoligo DNAOga^J*3J:t/i&^^^T{^ b 
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— mouse antibody k L chains K (BB^J## : 46) £SeV<D 
EISgE?iJ£tf>P B ^XbaI sitefc^TU ^M#8t-NheI/NotI siteSf^ttfcDNA^^ 
f£SgLfc„ C<DDNA#f>T'tf>NheI site tpGEM-4Z^<^ * — (Proraega) tf)XbaI siteSr 
^^-frfc^-fe^/ ^ K (pGEM-4Zcst) ?r«^bfr. (ia?!)#-^ 

:45, EISgB^iJ^-^tfNotl^^^U/c) 0 pBluescript/ aCD28(D aCD28jtfc^F- 
$T^tfXbalK(T>H-^pGEM-4Zcst-<^^-OXbaI sitef^AU ±EV^tM^f 

K£SeVtf>EISiB?iJ<SrW-t"5 aCD28it^^ ( a CD28cstifrfe^) £*S^Lfc 0 
#bn5aCD28cstit^^-^tfNotl8ff>i-0^:S«60{^ (6n) ^*5<t9l-T 

^2 -g-fifctCtefflUfcoligo DNA©EWI*5j;t5*W 



SYN205F01 (ga^lJ## : 47) 

TCTAGAGACATCGAGCTCACTCAGTCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGAGCCACCATCT 
SYN205F02 (IE?'J#-5§- : 48) 

AGGGCAGAGAGCCACCATCTCCTGCAGAGCCAGTGAGAGTGTTGAATATTATGTCACAAGTTTAATGCAG 
SYN205F03 (iH^J#-^ : 49) 

ATGTCACAAGTTTAATGCAGTGGTACCAGCAGAAGCCAGGACAGCCACCCAAACTCCTCATCTTTGCTGC 
SYN205F04 (g£?iJ#-S§- : 50) 

CCTTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGGGGAGGCGGCGGTTCTGGCGGTGGCGGAT 
SYN205F05 (gS?U## : 51) 

CGGTTCTGGCGGTGGC(X;ATCA(}GTG(}CGGA(KJCTCGCA(K;TGAMCTGCAGCAGTCTGGACCTG(JCCT 
SYN205F06 (SB?iJ#-5§- : 52) 

AGCAGTCTGGACCTGGCCTGGTGACGCCCTCACAGAGCCTGTCCATCACTTGTACTGTCTCTGGGTTTTC 
SYN205F07 (gE?U#-5§- : 53) 

GACAACTCCAAGAGCCAAGTTTTCTTAAAAATGAACAGTCTGCAAGCTGATGACACAGCCGTGTATTACT 
SYN205F08 (ffi?lJ#-5§- : 54) 
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TGACACAGCCGTGTATTACTGTGCCAGAGATAAGGGATACTCCTATTACTATTCTATGGACTACTGGGGC 
SYN205R01 (IB^J#^- : 55) 

TCTAGACGAGGAGACAGTGACCGTGGTCCCTTGGCCCCAGTAGTCCATAGAAT 
SYN205R02 : 56) 

ACTTGGCTCTTGGAGTTGTCTTTGCTGATGCTCTTTCTGGACATGAGAGCCGAATTATAATTCGTGCCTC 
SYN205R03 (gB^J#-^ : 57) 

CGAATTATAATTCGTGCCTCCACCAGCCCATATTACTCCCAGCCACTCCAGTCCCTGTCCTGGAGACTGG 
SYN205R04 (@E?lJ#-5§- : 58) 

GTCCCTGTCCTGGAGACTGGCGAACCCAGTGAACACCATAGTCGCTTAATGAAAACCCAGAGACAGTACA 
SYN205R05 (IB?iJ#-§- : 59) 

CCCCCTCCGAACGTGTAAGGAACCTTCCTACTTTGCTGACAGAAATACATTGCAACATCATCCTCGTCCA 
SYN205R06 (gE^IJ## : 60) 

TGCAACATCATCCTCGTCCACAGGATGGATGTTGAGGCTGAAGTTTGTCCCAGACCCACTGCCACTAAAC 
SYN205R07 (gB^J#-^ : 61) 

CAGACCCACTGCCACTAAACCTGGCAGGGACCCCAGATTCTACGTTGGATGCAGCAAAGATGAGGAGTTT 



2) aCD28^Fit^^-^:^SeV cDNA ( P SeV18+ a CD28cst/ AF-GFP) <7)jtfc^M?l 

NotI$T>i-£#)>9 I±1L, green fluorescent protein (GFP) $r^^ bfcFiS'feT-^^ 
giSeV cDNA (pSeV18+/ A F-GFP) (Li, H. -0. et al. , J. Virol. 74(14) 6564- 
6569 (2000)) (NotlSMfc) ^#At, P SeV18+ a CD28cst/ AF-GFP Srtilft 

Lfc„ 

3) aCD28^itFjl^ J f-^:^MSeV (SeV18+ a CD28cst/ A F-GFP) 
$s(/UX<Dnmf£rtLLib<Dn j £ (Li, H.-0. et al., J. Virology 74. 6564- 
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6569 (2000), WOOO/70070) {^oTfTofco F5t^^^ *7 << A** Sr^St^ £ 
■tirSfcfe, Fae«ww«— WIS&fiJJBbfco S*^^— »ISf»KW:Cre/loxP 

^vmm^^T^mmvx^o %Ws**r a were dna yayirt^ia 

9it^S^)^fl^^.-t"'5J:5^tl-^ttfc^ P 7^5 KpCALNdLw (Arai, T. et 
aL, J. Virol. 72: 1115-1121 (1988)) SrfUffl bfc *> WCfe 9 , BI^^K© 
h7^7t- ^ hKCre DNAIJ =» yfc'f— tt&EtfT *-T 7* S A* 
* (AxCANCre) £Saito h <DJjW; (Saito, I. et al. , Nucl. Acid. Res. 23, 
3816-3821 (1995), Arai, T. et al. , J. Virol. 72, 1115-1121 (1998)) T^Sfe 

hgl|}a^LLC-MK2/F7<bl5«cb, AxCANCret?ft1*«FSe«r«RK»Sl-"C 
V * 5 £LLC-MK2/F7/A I5«fe-r § - £ fci" 5 . 

SeV18+aCD28cst/AF-GFPO?S1fiJ&«U WT^ 0: 5 »H ttfto fc. fllj*>, LLC- 
MK2#fflJfe£ 5X10 6 cells/dishT*li:^100mm<Dv/-y— 24B#P^ig#^ 
PLWUV-VacT7^^jfiT*lB#^^^ii:^: (M0I=2) „ JHBJ&&Jfc»&^*fc^IIEM^ 
^bfc^> Zfy^^ KpSeV18+aCD28cst/AF-GFP, pGEM/NP, pGEM/P, pGEM/L£.t>* 
pGEM/F-HN^tb^ft^/zg, 4m g, 2xtg, 4 » gSlM/i g/dishOittT-Opti-MEMlvl 
^®L, liig DNA/5 u Lt@ S (DSuperFect transfection reagent ^rAttT^-a b^ 
M-C15^W*WK«, *l*WI-3% FBS^-^tfOpti-MEM 3 mU^A*U ftWamaSJO b 
T*#bfco 5^^&^JfiL^t : S:-^*^V^MEM-C2Illi^5fe^b, 40/xg/roL<£> AraC&O* 
7. 5 n g/raL^Trypsin$r-^tpMEMT-^* bfc„ 24B^*g*^ 8. 5 X 10 6 cells/dish 
fcfc *) IC1LLC-MK2/F7/ AfcfiJi b. 40 g/mLO AraC&W. 5 ju g/mL<E>Trypsin&"a 
tfMEM-C35lC2 0W37 , C-e«*b*i. d tl h (OUm * HI MX b , "Sl^j/b*^ 
mL/dishfcfc 0 O Opti-MEM^M, m^iMM* 3 (s]& 9 bTPO lysate&fflSl 
bfCo -^T% LLC-MK2/F7/ A 24 wellv'V- h . Bff3V7^yhOI* 

W2tl^tl 0P^«bfcM^2piibfCo Cl^^^SeV18+aCD28cst/AF- 
GFPOP0 lysate£#200 /z L/wellT* h 7 7i^i/3>U 40 m g/mL<7> AraC& 
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07.5/xg/mLCOTrypsin^^IfiLm^^*^^MEM^ffiV^32 c CT♦^bfco PI 
±?f £fflV^TP2J£*|S$ > 6 well^V— h {d^V>fcLLC-MK2/F7/A^lfla5rfflV^T, 
<£>Jg*£P3£-e< OiSbfCo 
P3<£>5 B @ WJpl- (P3d5) <D V ^?fifi«7 X 10 6 CIU/mLT* o 7c„ 

4 ) rt-pcr^ is^^^y^ <owm 

F3t€-=F^:5feMSeV^*>5SeV18+oCD28cst/AF-GFPO^-Y^^^*S (P3 sample 
) ^?5(D ^7>T ^^RNAOtElHX(*> QIAGEN QIAamp Viral RNA Mini Kit (QIAGEN, 
Bothell, WA) £5fHJJBL-CfTV\ RT-PCRf2l stept'Super Script One-Step RT-PCR 
with Platinum Taq Kit (Gibco-BRL, Rockville, MD) SrflJffl Ltft ofc 0 RT-PCR 
14, F6 (5' -ACAAGAGAAAAAACATGTATGG-3' ) /R199 (5' -GATAACAGCACCTCCTCCCGACT- 
3' ) : 62*5 £tf63) ©^MS:/?^ ttt Utffiffl 

CD28cstil^^«fe$tL-CV^?)C:«b^^!t^^nfc (Ell 7) „ 

5) SeV^it^^*5fe-r^Me«^^« 

6 well plate-Cconfluent^^ofcLLC-MK2^MOI IT* SeV18+ a CD28cst/ A F-GFP 
*«58Sb, Jkm^^*^V^MEMlti^felml^^PbT37 < C (5% C0 2 #^T) "Cig^ b 

/c„ ^lB^^MEM^ife^^mb, 4nmzmm±.m*®$iLx&;nbvtc. 0 * 

- (SeV18+GFP/AF) ^m±m^U bfc D PAGE 

prep Protein Clean-Up and Enrichment Kit (Pierce) Srfflt^T, 300/iL<£>*g* 
mU-MU rtbSrSDS PAGES^&lbffl bTWestern blotting 

(45ML/laneT*T^ P 7'l' bfc Q — *\ Coomassie Brilliant Blue (CBB) 
, PI«|(D»f^-e600/iL(Z>iS#±»Sr40i«.UJ:a|JHgb. CttSrlO/zL/laneT-T^^-r 
LT^I^SrtTofc, Western blotting <D ^ ffi O ^ ft tC fi Anti-mouse Ig, 
horseradish peroxidase linkedwhole antibody (from sheep) ( Amersham 
Bioscience) £H£/B bfc„ 1 8 fc^i". &J29 kDatfV^ KtfS&ffl£*U 
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imMM 5 ] iaCD28^#3t^*»SeVOin vivofc *5tt 53£Sif^t£<E>f¥tifi 
mggbfctrCCD28$a# (aCD28cst) itfe^**icFiifc^3*cMSeV (SeV18+a 
CD28cst/AF-GFP) (£$£fgMO-gi£ in vivo^:fctt5f§m^t*£flMffi 

bfc„ ^<DB#, ^:CD28^il^T■^^•^i:-fGFPit^^^L-CV^SFa^^ 
£c§JSeV (SeV18+GFP/AF) n y h o i LT^tt^i^i^fc. t.tc^(D 
^^$Kl«aCD28cst^6<D3§^{i^ (^Stt-'J'&Vy) :i:^^^Si 
(^gfiO^m^liP-^^SW^ L-"^ aCD28cstStSt(Rl*R«>fl»tB* s »l#*^5 
CTLA4-IgS6SC£. SeVfi^S 0 Kfi-^ UfcS fcSFfli Ufc. CTLA4-IgSkffterf!|R 
iSnX&V (Ancell Corporation) te/B«TflB-C<fc5a s , ^El Sift/TV* 
Z> i><D tmM<nJjfeX~mmVtch<DZGim Vtc (Iwasaki, N. et al., 
Transplantation 73(3) 334-340 (2002); Harada, H. et al. , Urol. Res. 28(1) 
69-74 (2000); Iwasaki, N. et al. , Transplantation 73(3) 334-340 (2002) ; 
Glysing- Jensen, T. et al. , Transplantation 64(12) 1641-1645 (1997)) „ 

. GFPa^^^i--5SeV-<^>? — ^t>7?^HSI-t5i:, JfiBfeSNBll&fclBSL 
TV^5GFPSEe«>*3fc**«»«ll^»*»e>*iSlW-C*)*. 

fclj; 9, W—fliflcSrfUfflL-Cftl^WIIlSeV^^^ — 63lW89l«e (GFP) <7>3&ma 5 

SeV^**— (SeV18+GFP/AF : 5xl0 6 CIU/5jtO ^ttCFPitfis^fc i t>tCtn:CD28 
et^a^Sr^bTV>5Fa^^^SeV-<^ * — (SeV18+aCD28cst/ AF-GFP 
: 5xl0 6 CIU/5mL) ^Jf^i-jS^ U ^H#ift{~GFP^e<D$Sm£fL£S L/c„ 

m&tto-toio^P^m** sevmm&m'&Rmommmz, ctla4-i s 

161^:0.5 mg/body-C-M^^i-lS-^bfc (^*l^nn=2) „ *i\ ^WJ^H^ 
jqif&JSrilfti: Lfdftttit^ (^tf>t§<£fiaCD28cst) Sr^LfcSeV-^ * — *s 
in vivo-C t w £ aqUB * ttfc (I§1 1 9 ) „ SeV18+GFP/ A F £ ttGFPSgm* 
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\zm&&btlZfr. r<Z>j£fc:oV^f*^jj&-rSo Jf^l-HUTte. SeV18+a 
CD28cst/ AF-GFP^^-I¥X% A*** 5 b»RR^Jt^GFP«&0«^«F«E^« 

fSS£*Lfc 0 fl(J*>. SeV18+GFP/AF«^*-eH:, $S^-5Bm*-C'«0J 5> *»*GFP»5I* S 

SeV18+aCD28cst/AF-GFP^p-Cf*. ^©^^fll^ft^ 
-C*>«9, &^6B^T*t>GFP^60i£3fc^#if££*t*: (019) . SeV^&^BO 
aLA4-IgSe»©S-^Sft* , bW:of? 9 k**Lfc. CTLA4-IgSeK^S-^-r5 w t 
SeV18+GFP/ A Ft£#H, SeV18+ a CD28cst/ A F-GFP&-W t h l-GFPM 63§ 
m.(DmWW.&£fr. 3EtCSeV18+oCD28cst/AF-GFPS^-#»C*3V»-Ctt, B 
It'tltWtJo t 9 k LfcGFPSfi (®2 0) „ GFPiMO 
^^#>fb. W&ft&My? h Adobe Photoshop (Adobe Systems Incorporated, CA, 
USA) lCT»fe^3t Srttffi Lfc^ M^^^y^hNIH image (National 
Institute of Health, USA) IZ.X Ufe#*«rH 2 1 Lfc. 

CTLA4-IgS6K*«-^bfe*^^GFPffieiSm«)«l»i: k t t>K» »»"ef4*)536S 
oCD28cstJt-g^*««c-r5 £ £ JiaSeVafflHt^y-fcSfeSfi d<D|§^teGFP) 

SeV18+aCD28cst/AFH}FP&^S¥f;i:fc3^-t, SeV18+GFP/ AFS4-WJ: 9 t>GFP^ & 
(D&it-h^frotz.^ h to^t, WTin vitro<D^-?J?SlS3rff ofc 0 LLC-MK2&BJ& 
{CSeV18+GFP/ AFsScV* fiSeV18+ a CD28cst/ A F-GFP £M0I=5-C^^ b . &B##J 
®SMT-CGFPSa0>$S^£«&bfc (02 2) o lRSfel6l$lffl«TttSeV184<;FP/A 
F^*B^-C-«GFP^m^ £ tb5 UT. SeV18+ a CD28cst/ A F-GFP«ife*llll&-C 

ttmifS£*t&^ofc 0 SeV18+aCD28cst/AF-GFP^MfflJia-C*te, &8k24S&fMk 
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iK, ^M^m^ttmm^ntL. sev^^-c^y ; j^mmmB^^m 

(D]gV>}COVN-C, 1&tt^mri 5 *n<b;ft'-C^-5 (Glazier, K. et al. , J. Virol. 21 
(3), 863-871 (1977); Homann, H. E. et al. , Virology 177 (1), 131-140 
(1990)) „ IU*?> RNA polyraerase^>restart^J^Sj^< ^^^^3'* 

KLmmiritm.&w* 5'*©t><o»a£*Mttift;<*3. 

t-3§^#f&J^<£>x1>-V ^tf^£*LTl>5 (Tokusumi, T. et al. , Virus Res 86, 
33-38 (2002)) „ 4"[h]#> ffit-*1Jffl tt V^GFPiHg^-f*, SeV18-KJFP/ AFT'«3' C 

SeV18+aCD28cst/AF-GFPT?tt^b-CV^SFit^<0&fi{C^LT*3 9, 
GFPM6AteSeV18+GFP/ AFT'SK , SeV18+oCD28cst/ AF-GFP"ettW*fW^<6< * 

^Uti^e (GFP) <D^SeV18+aCD28cst/AF-GFP^^*Blia"e^>iC< froTV^5£% 
^"btV^o W±»^^tl«i^ S^IS^^^V^T, SeV18+aCD28cst/A 
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o 
o 

1 2. ttS^-JVl'fia&H^ CD28. CD80, CD86. LFA-K ICAM-1 (CD54) , PD-1 
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is. it3}tJg9^iE^(D-<^^— *a#i-ixgsr^tf, ^s^^si*J-t"S* 

^feo 

CTLA4**:l«©Wf^S:«:-^i-5XSS:$ei^tf, fS^i 8 {clEg^^fto 

2 3. a-g^A^y ht'ifeoT, (a) f»#Jg 9 KllEi&O^ ftb^ 
(b) *ftV^y^e31©$*#:*fctt-t«>y^^ K^M-rSgtflc*>SVMiCTLA4 
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gcggccgccgtacggccATGAAAMGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTT 
TCGCTACCGTAGCGCAGGCCGAAGTTAAACTGCATGAGTCAGGGCCTGGGCTGGTAAGGC 
CTGGGACTTCAGTGAAGATATCCTGCAAGGCTTCTGGCTACACCTTCACTAACTACTGGC 
TAGGTTGGGTAAAGCAGAGGCCTGGACATGGACTTGAGTGGATTGGAGATATTTACCCTG 
GAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACA 
CATCCTCCAGCACTGCCTACATGCAGCTCAGTAGCCTGACATCTGAGGACTCTGCTGTCT 
ATTTCTGTGCAAGATTTTACTACGGTAGTAGCTACTGGTACTTCGATGTCTGGGGCCAAG 
GCACCACGGTCACCGTCTCCTCAGCAAAGACCACTCCTCCGTCTGTTTACCCTCTGGCTC 
CTGGTTCTGCGGCTCAGACTAACTCTATGGTGACTCTGGGATGCCTGGTCAAGGGCTATT 
TCCCTGAGCCAGTGACAGTGACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCT 
TCCCAGCTGTCCTGCAATCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCA 
GCACCTGGCCCAGCGAGACCGTCACCTGCAACGTTGCCCACCCGGCTTCTAGCACCAAAG 
TTGACAAGAAAATCGTACCGCGCGACTGCTAAccataa taaaaaaaac t taaQQtqaaaq 
ttcatcgcg^c^tacggccATGAAACAMGCACTATTGCACTGGCACTCTTACCGTTAC 
TGTTTACCCCTGTGACAAAAGCCGACATCGAGCTCACCCAGTCTCCAGCAATCATGGCTG 
CATCTGTGGGAGAAACTGTCACCATCACATGTGGAGCAAGTGAGAATATTTACGGTGCTT 
TAAATTGGTATCAGCGGAAACAGGGAAAATCTCCTCAGCTCCTGATCTATGGTGCAACCA 
ACTTGGCAGATGGCATGTCATCGAGGTTCAGTGGCAGTGGATCTGGTAGACAGTATTCTC 
TCAAGATCAGTAGCCTGCATCCTGACGATGTTGCAACGTATTACTGTCAAAATGTGTTAA 
GTACTCCTCGGACGTTCGGAGCTGGGACCAAGCTCGAGCTGAAGCGCGCTGATGCTGCAC 
CGACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCG 
TGTGCTTCTTGAACAACTTCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCA 
GTGAACGACAAAATGGCGTCCTGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCT 
ACAGCATGAGCAGCACCCTCACGTTGACCAAGGACGAGTATGAACGACATAACAGCTATA 
CCTGTGAGGCCACTCACAAGACATCAACTTCACCCATTGTCAAGAGCTTCAACAGGAATG 
AGTGTTAGtccqtaq taaqaaaaac t taqqqtqaaaq ttcatqcqqccqc 
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017 



M 




M: 200bp^^— "7— 
1* RT-PCR 

3: TK^-f ^=J>hP— ;KcDNA) 



1086bp 
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018 




M:167-j]- 

1 : SeV1 8+ a CD28cst/ A F-GFP*g^-t >f 
2: SeV/ A F(GFP)t$^J:>f 
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02 0 



2 0/2 2 



SeV^GFP/AF 
+mCTLA4lg m& 



(i.p.X2) 

2 



SeV.e* a CD28e«/A F-GFP 
+mCTLA4lg^a (».p.X2) 
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M2 1 



80 
70 
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SEQUENCE LISTING 
<110> DNAVEC RESEARCH INC. 

<120> Antibody-encoding paramyxovirus vectors and their use 
<130> D3-A0203P 

<150> JP 2002-161964 
<151> 2002-06-03 

<160> 63 

<170> Patentln version 3. 1 

<210> 1 

<211> 10 

<212> DNA 

<213> Sendai virus 

<400> 1 
ctttcaccct 



<210> 2 
<211> 15 
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<212> DNA 

<213> Sendai virus 

<400> 2 

tttttcttac tacgg 

<210> 3 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> Spacer sequence 
<400> 3 

cggccgcaga tcttcacg 

<210> 4 

<211> 18 

<212> DNA 

<213> Artificial 



<220> 

<223> an spacer sequence 
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<400> 4 

atgcatgccg gcagatga 

<210> 5 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 
<400> 5 

gttgagtact gcaagagc 

<210> 6 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 
<400> 6 
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tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 

<210> 7 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 
<400> 7 

atgcatgccg gcagatga 

<210> 8 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for amplifing Sendai virus genome fragment 



<400> 8 

tgggtgaatg agagaatcag c 



21 
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<210> 9 

<211> 1550 

<212> DNA 

<213> Artificial 



<220> 

<223> a gene framgment encoding V regions of antibody IN-1 
<220> 

<221> CDS 

<222> (18).. (749) 

<223> 

<220> 

<221> CDS 

<222> (801).. (1505) 

<223> 

<400> 9 

gcggccgccg tacggcc atg aaa aag aca get ate gcg att gca gtg gca 

Met Lys Lys Thr Ala He Ala He Ala Val Ala 
1 5 10 



ctg get ggt ttc get ace gta gcg cag gec gaa gtt aaa ctg cat gag 
Leu Ala Gly Phe Ala Thr Val Ala Gin Ala Glu Val Lys Leu His Glu 
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15 20 25 

tea ggg cct ggg ctg gta agg cct ggg act tea gtg aag ata tec tgc 146 
Ser Gly Pro Gly Leu Val Arg Pro Gly Thr Ser Val Lys He Ser Cys 
30 35 40 



194 



242 



aag get tct ggc tac ace ttc act aac tac tgg eta ggt tgg gta aag 
Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys 
45 50 55 

cag agg cct gga cat gga ctt gag tgg att gga gat att tac cct gga 
Gin Arg Pro Gly His Gly Leu Glu Trp He Gly Asp lie Tyr Pro Gly 
60 65 70 75 



ggt ggt tat act aac tac aat gag aag ttc aag ggc aag gee aca ctg 290 
Gly Gly Tyr Thr Asn Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu 
80 85 90 

act gca gac aca tec tec age act gee tac atg cag etc agt age ctg 338 
Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu 
95 100 105 



aca tct gag gac tct get gtc tat ttc tgt gca aga ttt tac tac ggt 
Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly 
110 115 120 



386 
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agt age tac tgg tac ttc gat gtc tgg ggc caa ggc acc acg gtc acc 
Ser Ser Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr 
125 130 135 

gtc tec tea gca aag acc act cct ccg tct gtt tac cct ctg get cct 
Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro 
140 145 150 155 

ggt tct gcg get cag act aac tct atg gtg act ctg gga tgc ctg gtc 
Gly Ser Ala Ala Gin Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val 
160 165 170 

aag ggc tat ttc cct gag cca gtg aca gtg acc tgg aac tct gga tec 
Lys Gly Tyr Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser 
175 180 185 

ctg tec age ggt gtg cac acc ttc cca get gtc ctg caa tct gac etc 
Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu 
190 195 200 

tac act ctg age age tea gtg act gtc ccc tec age acc tgg ccc age 
Tyr Thr Leu Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser 
205 210 215 



434 



482 



530 



578 



626 



674 



gag acc gtc acc tgc aac gtt gec cac ccg get tct age acc aaa gtt 
Glu Thr Val Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val 



722 
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gtc acc ate aca tgt gga gca agt gag aat att tac ggt get tta aat 
Val Thr He Thr Cys Gly Ala Ser Glu Asn He Tyr Gly Ala Leu Asn 
285 290 295 



769 



821 



220 225 230 235 

gac aag aaa ate gta ccg cgc gac tgc taaccgtagt aagaaaaact 
Asp Lys Lys He Val Pro Arg Asp Cys 
240 

tagggtgaaa gttcatcgcg gccgtacggc c atg aaa caa age act att gca 

Met Lys Gin Ser Thr lie Ala 
245 250 

ctg gca etc tta ccg tta ctg ttt acc cct gtg aca aaa gec gac ate 
Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys Ala Asp He 
255 260 265 



gag etc acc cag tct cca gca ate atg get gca tct gtg gga gaa act 917 
Glu Leu Thr Gin Ser Pro Ala He Met Ala Ala Ser Val Gly Glu Thr 
270 275 280 



869 



965 



tgg tat cag egg aaa 
Trp Tyr Gin Arg Lys 
300 



cag gga aaa tct cct cag etc ctg ate tat ggt 
Gin Gly Lys Ser Pro Gin Leu Leu He Tyr Gly 
305 310 315 



1013 
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gga get ggg acc aag etc gag ctg aag cgc get gat get gca ccg act 
Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr 
365 370 375 

gta tec ate ttc cca cca tec agt gag cag tta aca tct gga ggt gee 
Val Ser He Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly Gly Ala 
380 385 390 395 

tea gtc gtg tgc ttc ttg aac aac ttc tac ccc aaa gac ate aat gtc 
Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp He Asn Val 
400 405 410 



1061 



1109 



gca acc aac ttg gca gat ggc atg tea teg agg ttc agt ggc agt gga 
Ala Thr Asn Leu Ala Asp Gly Met Ser Ser Arg Phe Ser Gly Ser Gly 
320 325 330 

tct ggt aga cag tat tct etc aag ate agt age ctg cat cct gac gat 
Ser Gly Arg Gin Tyr Ser Leu Lys He Ser Ser Leu His Pro Asp Asp 
335 340 345 



gtt gca acg tat tac tgt caa aat gtg tta agt act cct egg acg ttc 1157 
Val Ala Thr Tyr Tyr Cys Gin Asn Val Leu Ser Thr Pro Arg Thr Phe 
350 355 360 



1205 



1253 



1301 



aag tgg aag att gat ggc agt gaa cga caa aat ggc gtc ctg aac agt 
Lys Trp Lys He Asp Gly Ser Glu Arg Gin Asn Gly Val Leu Asn Ser 



1349 
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415 420 425 

tgg act gat cag gac age aaa gac age ace tac age atg age age ace 1397 
Trp Thr Asp Gin Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr 
430 435 440 



1445 



1493 



etc acg ttg acc aag gac gag tat gaa cga cat aac age tat ace tgt 
Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys 
445 450 455 

gag gec act cac aag aca tea act tea ccc att gtc aag age ttc aac 
Glu Ala Thr His Lys Thr Ser Thr Ser Pro He Val Lys Ser Phe Asn 
460 465 470 475 



agg aat gag tgt tagtcegtag taagaaaaac ttagggtgaa agttcatgcg geege 1550 
Arg Asn Glu Cys 



<210> 10 

<211> 244 

<212> PRT 

<213> Artificial 



<220> 

<223> an immunoglobulin IN-1 heavy chain 



WO 03/102183 




PCT/JP03/07005 



11/45 



<400> 10 

Met Lys Lys Thr Ala lie Ala He Ala Val Ala Leu Ala Gly Phe Ala 
15 10 15 

Thr Val Ala Gin Ala Glu Val Lys Leu His Glu Ser Gly Pro Gly Leu 
20 25 30 

Val Arg Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr 
35 40 45 

Thr Phe Thr Asn Tyr Trp Leu Gly Trp Val Lys Gin Arg Pro Gly His 
50 55 60 

Gly Leu Glu Trp He Gly Asp He Tyr Pro Gly Gly Gly Tyr Thr Asn 
65 70 75 80 

Tyr Asn Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser 
85 90 95 

Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser 
100 105 110 

Ala Val Tyr Phe Cys Ala Arg Phe Tyr Tyr Gly Ser Ser Tyr Trp Tyr 
115 120 125 
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Phe Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser Ala Lys 
130 135 140 

Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin 
145 150 155 160 

Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro 
165 170 175 

Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly Val 
180 185 190 

His Thr Phe Pro Ala Val Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser 
195 200 205 

Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys 
210 215 220 

Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys He Val 
225 230 235 240 

Pro Arg Asp Cys 



<210> 11 
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<211> 235 
<212> PRT 
<213> Artificial 

<220> 

<223> an immunoglobulin IN-1 light chain 
<400> 11 

Met Lys Gin Ser Thr He Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr 
15 10 15 

Pro Val Thr Lys Ala Asp He Glu Leu Thr Gin Ser Pro Ala He Met 
20 25 30 

Ala Ala Ser Val Gly Glu Thr Val Thr He Thr Cys Gly Ala Ser Glu 
35 40 45 

Asn He Tyr Gly Ala Leu Asn Trp Tyr Gin Arg Lys Gin Gly Lys Ser 
50 55 60 

Pro Gin Leu Leu He Tyr Gly Ala Thr Asn Leu Ala Asp Gly Met Ser 
65 70 75 80 



Ser Arg Phe Ser Gly Ser Gly Ser Gly Arg Gin Tyr Ser Leu Lys He 
85 90 95 
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Ser Ser Leu His Pro Asp Asp Val Ala Thr Tyr Tyr Cys Gin Asn Val 
100 105 110 

Leu Ser Thr Pro Arg Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 
115 120 125 

Arg Ala Asp Ala Ala Pro Thr Val Ser He Phe Pro Pro Ser Ser Glu 
130 135 140 

Gin Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe 
145 150 155 160 

Tyr Pro Lys Asp lie Asn Val Lys Trp Lys He Asp Gly Ser Glu Arg 
165 170 175 

Gin Asn Gly Val Leu Asn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser 
180 185 190 

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu 
195 200 205 

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser 
210 215 220 



Pro He Val Lys Ser Phe Asn Arg Asn Glu Cys 
225 230 235 
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<210> 12 

<211> 68 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 12 

cggaattcgc ggccgccgta cggccatgaa aaagacagct atcgcgattg cagtggcact 6C 
ggctggtt 6 * 

<210> 13 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 13 

tgcagtggca ctggctggtt tcgctaccgt agcgcaggcc gaagttaaac tgcatgagtc 6 



WO 03/102183 ^^PCT/JP03/07005 

16/45 



agggcctggg 



70 



<210> 14 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 14 

tgcatgagtc agggcctggg ctggtaaggc ctgggacttc agtgaagata tcctgcaagg 60 



cttctggcta 70 



<210> 15 

<211> 60 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
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<400> 15 

actgcagaca catcctccag cactgcctac atgcagctca gtagcctgac atctgaggac 60 

<210> 16 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 16 

gtagcctgac atctgaggac tctgctgtct atttctgtgc aagattttac tacggtagta 6C 

<210> 17 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 17 

aagattttac tacggtagta gctactggta cttcgatgtc tggggccaag gcaccacggt 
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<210> 18 

<211> 60 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 18 

cgggatccct gtccagcggt gtgcacacct tcccagctgt cctgcaatct gacctctaca 60 

<210> 19 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 19 

cctgcaatct gacctctaca ctctgagcag ctcagtgact gtcccctcca gcacctggcc 6 



cagcgagacc 



70 



WO 03/102183 




'PCT/JP03/07005 



19/45 



<210> 20 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 20 

gcacctggcc cagcgagacc gtcacctgca acgttgccca cccggcttct agcaccaaag 6C 
ttgacaagaa 7 ^ 

<210> 21 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



<400> 21 

gccgacatcg agctcaccca gtctccagca atcatggctg catctgtggg agaaactgtc 
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accatcacat 



70 



<210> 22 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 22 

agaaactgtc accatcacat gtggagcaag tgagaatatt tacggtgctt taaattggta 60 



tcagcggaaa 70 



<210> 23 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 
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<400> 23 



taaattggta tcagcggaaa cagggaaaat ctcctcagct cctgatctat ggtgcaacca 



60 



acttggcaga 



70 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 

<400> 



24 
72 
DNA 

Artificial 

a synthetic oligonucleotide for constructing a Fab gene fragment 



accgctcgag ctgaagcgcg ctgatgctgc accgactgta tccatcttcc caccatccag 



60 



tgagcagtta ac 



72 



<210> 25 



<211> 70 



<212> DNA 



<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 25 

ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc 6 

7 

taccccaaag 1 



<210> 26 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 26 

gaacaacttc taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca 60 



70 

aaatggcgtc w 



<210> 27 

<211> 79 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 27 

caagagcttc aacaggaatg agtgttagtc cgtagtaaga aaaacttagg gtgaaagttc 60 
atgcggccgc aagcttggg 13 

<210> 28 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 28 

tgaacgacat aacagctata cctgtgaggc cactcacaag acatcaactt cacccattgt 6 

o 

caagagcttc aacaggaatg ° 



<210> 29 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 29 

gacagcacct acagcatgag cagcaccctc acgttgacca aggacgagta tgaacgacat 60 
aacagctata ' v 

<210> 30 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 30 

gtgaacgaca aaatggcgtc ctgaacagtt ggactgatca ggacagcaaa gacagcacct 6 



acagcatgag 



70 
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<210> 31 
<211> 70 
<212> DNA 
<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 31 

ttactgtcaa aatgtgttaa gtactcctcg gacgttcgga gctgggacca agctcgagcg 60 
gaagcttggg ' v 

<210> 32 

<211> 80 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 32 

atctggtaga cagtattctc tcaagatcag tagcctgcat cctgacgatg ttgcaacgta 6 



ttactgtcaa aatgtgttaa 



80 
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<210> 33 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 33 

ggtgcaacca acttggcaga tggcatgtca tcgaggttca gtggcagtgg atctggtaga 60 



cagtattctc 70 



<210> 34 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 34 

gcactattgc actggcactc ttaccgttac tgtttacccc tgtgacaaaa gccgacatcg 6 
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agctcaccca ' v 

<210> 35 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 35 

agaaaaactt agggtgaaag ttcatcgcgg ccgtacggcc atgaaacaaa gcactattgc 60 

7f 

actggcactc 

<210> 36 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 



WO 03/102183 




PCT/JP03/07005 



28/45 



<400> 36 

agcaccaaag ttgacaagaa aatcgtaccg cgcgactgct aaccgtagta agaaaaactt 



agggtgaaag 



<210> 37 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 37 

tgactctggg atgcctggtc aagggctatt tccctgagcc agtgacagtg acctggaact 60 



ctggatcccg ^0 



<210> 38 

<211> 70 

<212> DNA 

<213> Artificial 



<220> 
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<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 38 

gtctgtttac cctctggctc ctggttctgc ggctcagact aactctatgg tgactctggg 6 

7 

atgcctggtc ' 



<210> 39 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 

<400> 39 

tggggccaag gcaccacggt caccgtctcc tcagcaaaga ccactcctcc gtctgtttac 60 



70 

cctctggctc ,yj 



<210> 40 

<211> 70 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 40 

gaggtggtta tactaactac aatgagaagt tcaagggcaa ggccacactg actgcagaca 60 
catcctccag ^ C 

<210> 41 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 41 

aaagcagagg cctggacatg gacttgagtg gattggagat atttaccctg gaggtggtta 6 

7 

tactaactac 



<210> 42 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic oligonucleotide for constructing a Fab gene fragment 
<400> 42 

tcctgcaagg cttctggcta caccttcact aactactggc taggttgggt aaagcagagg 60 



cctggacatg ' w 



<210> 43 

<211> 753 

<212> DNA 

<213> Artificial 

<220> 

<223> an anti-CD28 ScFv antibody gene (SYN205-13) 
<400> 43 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 60 
gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag tttaatgcag 120 
tggtaccagc agaagccagg acagccaccc aaactcctca tctttgctgc atccaacgta 180 
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gaatctgggg tccctgccag gtttagtggc agtgggtctg ggacaaactt cagcctcaac 240 

atccatcctg tggacgagga tgatgttgca atgtatttct gtcagcaaag taggaaggtt 300 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 360 

ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg acctggcctg 420 

gtgacgccct cacagagcct gtccatcact tgtactgtct ctgggttttc attaagcgac 480 

tatggtgttc actgggttcg ccagtctcca ggacagggac tggagtggct gggagtaata 540 

tgggctggtg gaggcacgaa ttataattcg gctctcatgt ccagaaagag catcagcaaa 600 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 660 

gtgtattact gtgccagaga taagggatac tcctattact attctatgga ctactggggc 720 
caagggacca cggtcactgt ctcctcgtct aga 753 

<210> 44 
<211> 247 
<212> PRT 
<213> Artificial 
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<220> 

<223> an anti~CD28 ScFv fragment encoded by SYN205-13 
<400> 44 

Asp He Glu Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
15 10 15 

Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Ser Val Glu Tyr Tyr 
20 25 30 

Val Thr Ser Leu Met Gin Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

Lys Leu Leu lie Phe Ala Ala Ser Asn Val Glu Ser Gly Val Pro Ala 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Phe Ser Leu Asn He His 
65 70 75 80 

Pro Val Asp Glu Asp Asp Val Ala Met Tyr Phe Cys Gin Gin Ser Arg 
85 90 95 

Lys Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 HO 
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Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gin 
115 120 125 

Val Lys Leu Gin Gin Ser Gly Pro Gly Leu Val Thr Pro Ser Gin Ser 
130 135 140 

Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Tyr Gly 
145 150 155 160 

Val His Trp Val Arg Gin Ser Pro Gly Gin Gly Leu Glu Trp Leu Gly 
165 170 175 

Val He Trp Ala Gly Gly Gly Thr Asn Tyr Asn Ser Ala Leu Met Ser 
180 185 190 

Arg Lys Ser He Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu Lys 
195 200 205 

Met Asn Ser Leu Gin Ala Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
210 215 220 

Asp Lys Gly Tyr Ser Tyr Tyr Tyr Ser Met Asp Tyr Trp Gly Gin Gly 
225 230 235 240 



Thr Thr Val Thr Val Ser Ser 
245 
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<210> 45 

<211> 131 

<212> DNA 

<213> Artificial 

<220> 

<223> a NotI fragmnet containing an EIS sequence in pGEM-4Zcst 
<400> 45 

gcggccgcca aagttcaatg gattttcagg tgcagatttt cagcttcctg ctaatcagtg 
cctcagtcat aatgtccaga ggatctagac cgtagtaaga aaaacttagg gtgaaagttc 
atcgcggccg c 

<210> 46 

<211> 22 

<212> PRT 

<213> Mus musculus 

<400> 46 

Met Asp Phe Gin Val Gin He Phe Ser Phe Leu Leu He Ser Ala Ser 
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15 10 15 

Val He Met Ser Arg Gly 
20 



<210> 47 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 47 

tctagagaca tcgagctcac tcagtctcca gcttctttgg ctgtgtctct agggcagaga 
gccaccatct 

<210> 48 

<211> 70 

<212> DNA 

<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 48 

agggcagaga gccaccatct cctgcagagc cagtgagagt gttgaatatt atgtcacaag 
tttaatgcag 

<210> 49 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 49 

atgtcacaag tttaatgcag tggtaccagc agaagccagg acagccaccc aaactcctca 
tctttgctgc 



<210> 50 
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<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 50 

ccttacacgt tcggaggggg gaccaagctg gaaataaaac ggggaggcgg cggttctggc 
ggtggcggat 

<210> 51 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



<400> 51 

cggttctggc ggtggcggat caggtggcgg aggctcgcag gtgaaactgc agcagtctgg 



60 
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acctggcctg 

<210> 52 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 52 

agcagtctgg acctggcctg gtgacgccct cacagagcct gtccatcact tgtactgtct 
ctgggttttc 

<210> 53 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 



WO 03/102183 
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<400> 53 

gacaactcca agagccaagt tttcttaaaa atgaacagtc tgcaagctga tgacacagcc 60 



gtgtattact 70 



<210> 54 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 54 

tgacacagcc gtgtattact gtgccagaga taagggatac tcctattact attctatgga 60 



70 

ctactggggc ' " 



<210> 55 

<211> 53 

<212> DNA 

<213> Artificial 
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<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 55 

tctagacgag gagacagtga ccgtggtccc ttggccccag tagtccatag aat 



<210> 56 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 56 

acttggctct tggagttgtc tttgctgatg ctctttctgg acatgagagc cgaattataa 60 



ttcgtgcctc 7 ® 



<210> 57 
<211> 70 
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<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti~CD28cst 
gene fragment 

<400> 57 

cgaattataa ttcgtgcctc caccagccca tattactccc agccactcca gtccctgtcc 
tggagactgg 



<210> 58 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 58 

gtccctgtcc tggagactgg cgaacccagt gaacaccata gtcgcttaat gaaaacccag 



agacagtaca 



70 
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<210> 59 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 59 

ccccctccga acgtgtaagg aaccttccta ctttgctgac agaaatacat tgcaacatca 60 



tcctcgtcca 7 ® 



<210> 60 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 
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<400> 60 

tgcaacatca tcctcgtcca caggatggat gttgaggctg aagtttgtcc cagacccact 
gccactaaac 



<210> 61 

<211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> an synthetic oligonucleotide for constructing an anti-CD28cst 
gene fragment 

<400> 61 

cagacccact gccactaaac ctggcaggga ccccagattc tacgttggat gcagcaaaga 60 



tgaggagttt 



<210> 62 

<211> 22 

<212> DNA 

<213> Artificial 
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<220> 

<223> a synthetic primer F6 

<400> 62 

acaagagaaa aaacatgtat gg 

<210> 63 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> a synthetic primer R199 



<400> 63 

gataacagca cctcctcccg act 
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